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Section 1   

Introduction, Summary Conclusions and 

Recommendations 

1.1 Introduction 
On December 22, 2008 the dike of a coal combustion waste (CCW) ash pond dredging cell failed at a 

facility owned by the Tennessee Valley Authority in Kingston, Tennessee. The failure resulted in a spill 

of over one billion gallons of coal ash slurry, which covered more than 300 acres, damaging 

infrastructure and homes. In light of the dike failure, the United States Environmental Protection 

Agency (USEPA) is assessing the stability and functionality of existing CCW impoundments at coal-

fired electric utilities to ensure that lives and property are protected from the consequences of a 

failure. 

This assessment of the stability and functionality of San Miguel Electric Cooperative Inc.’s San Miguel 

Electric Plant CCW impoundments is based on a review of available documents, site assessments 

conducted by CDM Smith on August 30, 2012, and technical information provided subsequent to the 

site visit. In summary, the Ash Water Transport Pond (Ash Pond) and Sludge Disposal Basin (Sludge 

Basin) embankments are classified as FAIR based on the lack of hydrologic and hydraulic information 

on the Ash Pond or Sludge Basin, and the adequate documentation of the embankments’ structural 

stability including required analyses for normal operating pool, steady state conditions; maximum 

surcharge pool condition; and normal operating pool under seismic loading conditions.   

It is critical to note that the condition of the embankment(s) depends on numerous and constantly 

changing internal and external conditions, and is evolutionary in nature.  It would be incorrect to 

assume that the present condition of the embankment(s) will continue to represent the condition of 

the embankment(s) at some point in the future. Only through continued care and inspection can there 

be likely detection of unsafe conditions. 

1.2 Purpose and Scope 
CDM Smith was contracted by the USEPA to perform site assessments of selected surface 

impoundments. As part of this contract, CDM Smith conducted site assessments of the Ash Pond and 

Sludge Basin at the San Miguel Electric Plant (Plant) site owned by San Miguel Electric Cooperative, 

Inc (San Miguel).  These ponds are located on the south and east sides of the site. The purpose of this 

report is to provide the results of the assessments and evaluations of the conditions and potential for 

waste release from the CCW impoundments.  

A site visit was conducted by CDM Smith representatives on August 30, 2012, to collect relevant 

information, inventory the impoundments, and perform visual assessments of the impoundments. 
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1.3 Conclusions and Recommendations 
1.3.1 Conclusions 
Conclusions are based on visual observations during site assessment on August 30, 2012 and review 

of technical documentation provided by San Miguel. 

1.3.1.1 Conclusions Regarding Structural Soundness of the CCW Impoundments 

Structural stability documentation appears to be adequate. A geotechnical report, prepared by Arias & 

Associates, Inc. (Arias), was provided, and it included slope stability analyses for all required load 

conditions, with the exception of rapid drawdown and liquefaction. Because the impoundments do not 

include spillways or overflow structures, and liquids are pumped over the embankments, rapid 

drawdown conditions were considered only likely in the event of a breach. The potential for 

liquefaction is considered unlikely due to the subsurface soil conditions and low seismic hazard level. 

Slope stability analyses were provided for steady-state seepage, maximum surcharge pool, and 

seismic conditions, as well as the assessment for liquefaction potential. In general, slope stability 

safety factors for load conditions analyzed are satisfactory. 

1.3.1.2 Conclusions Regarding the Hydrologic/Hydraulic Safety of CCW Impoundments 

No hydrologic and hydraulic information was provided by San Miguel to indicate CCW impoundments 

hydrologic/hydraulic safety. A target pool elevation of at least 18 inches of freeboard at both the Ash 

Pond and Sludge Basin was the only hydraulic information provided by San Miguel. Because the Ash 

Pond was 1 foot above the target pool elevation during the site assessment and no hydrologic/ 

hydraulic documentation was provided, the hydrologic/hydraulic safety is judged to be inadequate. 

1.3.1.3 Conclusions Regarding Adequacy of Supporting Technical Documentation 

Supporting data and documentation for the Ash Pond and Sludge Basin includes required structural 

stability analyses for normal operating pool, steady state conditions; maximum surcharge pool 

condition; and normal operating pool under seismic loading conditions.  An assessment of liquefaction 

potential was also provided, with the conclusion that liquefaction is considered to be very unlikely 

based on existing subsurface soil conditions and the stated 6% chance of a seismic event of a 

magnitude 5.0 or greater occurring over a 250-year-period.  Technical documentation of the 

embankment stability under a sudden drawdown loading condition was not provided because rapid 

drawdown conditions were considered only likely in the event of a breach.  CDM Smith agrees with 

the rationale provided regarding embankment stability, liquefaction potential, and rapid drawdown 

conditions. Supporting documentation for structural stability is considered to be adequate.  

Because no supporting data or documentation was provided for hydrologic/hydraulic safety of the 

impoundments, it is considered to be inadequate. 

1.3.1.4 Conclusions Regarding Description of the CCW Impoundments 

The record drawings and descriptions of the CCW impoundments provided by San Miguel 

representatives appear to be consistent with the visual observations by CDM Smith during site 

assessment. 

1.3.1.5 Conclusions Regarding Field Observations 

During visual observations and site assessments, CDM Smith observed an area of potential seepage 

near the toe of the Ash Pond’s west embankment, erosion rills on the interior and exterior slopes of 

the Ash Pond embankments and  several rodent burrows on the crest and exterior slope of the Ash 
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Pond embankments.  An area of erosion, approximately 5 feet wide, was also observed on the interior 

slope of the Ash Pond’s east embankment.  According to San Miguel representatives this erosion was a 

result of leakage from a water well pipe traversing the Ash Pond embankment. The water well pipe 

had been repaired at the time of the site assessment. 

Soils had eroded or settled from under the Sludge Basin’s stormwater inlet structure.  Other 

observations of the Sludge Basin embankments included erosion rills on west embankment interior 

slope and an area of erosion on the interior slope of the west embankment, near the submersible 

pump outlet structure.   

1.3.1.6 Conclusions Regarding Adequacy of Maintenance and Methods of Operation 

Current maintenance and operation procedures appear to be generally adequate, though operating 

procedures resulted in water levels above the target pool elevation in the Ash Pond at the time of the 

site assessment. Operating procedures for the Ash Pond should be reassessed to address the high 

water level. 

There was documentation regarding seepage at the Ash Pond in the 1980s. The pond liner was 

reconstructed in 1987, but an area of potential seepage was observed during the CDM Smith site 

assessment in the vicinity of one of the areas that had documented seepage in the 1980s. There was no 

evidence of previous spills or release of impounded liquids outside the plant property.  

1.3.1.7 Conclusions Regarding Adequacy of Surveillance and Monitoring Program 

Surveillance and monitoring procedures include checking the impoundments for leaks or deficiencies, 

and recording pool levels for both the Ash Pond and Sludge Basin once a week. There is no 

instrumentation for the Ash Pond or Sludge Basin. Because of the high water level in the Ash Pond and 

erosion into the Ash Pond’s east embankment slope from a leaking pipe, the surveillance and 

monitoring program should be revised to include more-detailed and/or more-frequent inspections. 

1.3.1.8 Conclusions Regarding Suitability for Continued Safe and Reliable Operation 

Main embankments do not show evidence of unsafe conditions requiring immediate remedial efforts, 

although maintenance to correct deficiencies noted above is required.  

As described by San Miguel representatives operating procedures for the Ash Pond and Sludge Basin 

include methods of controlling the water levels in the lagoons, but no formal documentation was 

provided to CDM Smith.  

1.3.2 Recommendations 
Based on CDM Smith’s visual assessment of Ash Pond and Sludge Basin and review of documentation 

provided by San Miguel, CDM Smith offers the following recommendations for consideration. 

1.3.2.1 Recommendations Regarding the Hydrologic/Hydraulic Safety 

It is recommended that a qualified professional engineer determine the required flood frequency and 

evaluate the hydrologic and hydraulic capacity of the CCW impoundments to withstand design storm 

events without overtopping.   
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1.3.2.2 Recommendations Regarding the Technical Documentation for Structural Stability 

It is recommended that a qualified professional engineer reevaluate the impoundments for structural 

stability should conditions from those included in the Arias & Associates, Inc. structural stability 

analyses change.  

1.3.2.3 Recommendations Regarding Field Observations 

CDM Smith recommends corrective actions be taken for the specific conditions identified below:     

 Erosion rills – Erosion rills were observed on the interior slopes of the Sludge Basin and the 

interior and exterior slopes of the Ash Pond. Structural fill should be placed and compacted in 

the rills and graded to adjacent existing contours. The area should be sodded or reseeded. 

 Surface erosion - Structural fill should be placed and compacted, graded to adjacent existing 

contours, and sodded or reseeded. Alternatively, riprap or other armoring could be used.  

Riprap or other armoring is recommended for the west, north, and east interior slopes to 

reduce the potential for erosion.  

 Rodent burrows - Rodent burrows were observed on the crest and exterior embankment of the 

Ash Pond. Although not seen on other embankments, vegetation cover may have hidden 

additional rodent burrows.  CDM Smith recommends San Miguel accurately document areas 

disturbed by animal activity, remove the animals, and backfill the burrows with compacted 

structural fill to protect the integrity of the embankments.  

 Potential seepage area - CDM Smith observed an area of potential seepage at the west 

embankment exterior slope of the Ash Pond. CDM Smith recommends San Miguel take the 

following actions:  

 Cut back and maintain vegetation in the area to facilitate monitoring the condition 

 

 Develop a regular surveillance program to monitor areas of seepage and potential seepage 

to measure the rate, volume, and turbidity of flow emerging from the embankment slope; 

and 

 

 Develop and execute a geotechnical exploration program that includes additional test 

borings and installation of piezometers and other instrumentation to analyze and 

regularly monitor embankment seepage and stability. 

1.3.2.4 Recommendations Regarding Surveillance and Monitoring Program 

Monitoring for potential seepage at the exterior embankment slopes is recommended for both the Ash 

Pond and Sludge Basin considering historical issues with seepage. Potential areas of seepage may be 

more readily assessed after clearing of trees and dense vegetation on embankment slopes. It is 

recommended that vegetation on the impoundment embankments be maintained with seasonal 

mowing, as necessary, for animal control and surveillance and monitoring of embankments. 

1.3.2.5 Recommendations Regarding Continued Safe and Reliable Operation 

Inspections should be made following periods of heavy and/or prolonged rainfall, and the occurrence 

of these events should be documented. Inspection procedures should be documented and inspection 

records should be retained at the facility for a minimum of three years. 
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Major repairs and slope restoration should be designed by a registered professional engineer 

experienced with earthen dam design. 

None of the conditions observed require immediate attention or remediation, however, the above 

recommendations should be implemented to maintain continued safe and reliable operation of the 

CCW impoundments. 

1.4 Participants and Acknowledgment 
1.4.1 List of Participants 
CDM Smith representatives, Jamal Daas, P.E. and Bevin Barringer, P.E, were accompanied at all times 

during the visual assessment by the following individuals from San Miguel and San Miguel’s legal 

counsel, Jackson Walker, LLP: 

 Joseph Eutizi – Engineering Manager, San Miguel Electric Cooperative, Inc. 

 Michael Nasi – Jackson Walker, LLP 

 Lisa Kost – Technical Specialist, Jackson Walker, LLP 

1.4.2 Acknowledgement and Signature 
CDM Smith acknowledges that the CCW impoundments referenced herein were assessed by Jamal 

Daas, P.E. and Bevin Barringer, P.E.  Based on the documentation provided, the Ash Water Transport 

Pond and Sludge Disposal Basin are rated FAIR.  Although the facility has static and seismic 

engineering studies following best professional engineering practice to support safety factors under 

normal loading conditions (static, seismic) in accordance with the applicable safety regulatory criteria, 

San Miguel has not provided any hydrologic and hydraulic information to evaluate the capacity of 

either the Ash Pond or Sludge Basin. Deficiencies may exist that require remedial measures.  

We certify that the CCW impoundments referenced herein have been assessed on August 30, 2012. 

 

 

_________________________________________   _________________________________________ 

Jamal Daas, P.E.      Bevin Barringer, P.E. 

Geotechnical Engineer     Geotechnical Engineer 

Texas Registration No. 112062     



 

  2-1 

Section 2  

Description of the Coal Combustion Waste 

Impoundments 

2.1 Location and General Description 
The San Miguel Electric Plant (Plant), owned by San Miguel Electric Cooperative, Inc. (San Miguel) is 

located in Atascosa County at 6200 FM 3387, Christine, Texas, as shown on Figure 2-1.  The Plant site 

is surrounded by open grassy areas with patches of trees, as shown on Figure 2-2. The majority of 

land surrounding the Plant is used as pastureland for livestock. A surface lignite mine, operated by San 

Miguel, is located east of the Plant site. 

The Plant has two CCW impoundments: the Ash Water Transport Pond (Ash Pond) near the south end 

of Plant property and the Sludge Disposal Basin (Sludge Basin) near the east end of Plant property as 

shown on Figure 2-2. The Ash Pond was constructed as a side-hill impoundment with the northern 

embankment at or near natural grade. The Ash Pond includes a center embankment that separates the 

pond into north and south sections with a connecting gated channel that can be closed to isolate either 

pond. The channel is generally only closed to isolate the north or south pond for cleaning. According to 

the San Miguel representative, ash in the Ash Pond was last dredged sometime in the 2000’s, The 

Sludge Basin was constructed as a diked impoundment that shares its western embankment with a 

water well storage pond. During the site assessment, the water level in the water well storage pond 

was above the water level in the Sludge Basin.  Information was not provided regarding hydraulic 

connection between the Sludge Basin and the water well storage pond.  

The total perimeter of the Ash Pond is approximately 6,000 feet, and the approximate surface area is 

30.5 acres. The total perimeter of the Sludge Basin is approximately 4,800 feet, and the approximate 

surface area is 26.5 acres. Table 2-1 shows a summary of the approximate size and dimension of the 

impoundments.  

Table 2-1 – Summary of Impoundments Approximate Dimension and Size 

 

Impoundment 

Ash Pond Sludge Basin 

Maximum Dam Height (ft) 20 24 to 34 

Average Crest Width (ft) 20 20  

Perimeter Length (ft) 6,000 4,800 

Interior Slopes, H:V 2.5:1 3:1 

Exterior Slopes, H:V 2.5:1 3:1 

Note: All dimensions were obtained from construction drawings. 

 

2.1.1 Horizontal and Vertical Datum 
Project drawings from 1976 and 1977, provided by San Miguel to CDM Smith did not include 

reference to the horizontal and vertical datum used. Based on the date of the drawings and the datum 

in general use at the time, it is likely that the drawings were referenced to the National Geodetic 
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Vertical Datum of 1929 (NGVD 1929) and the North American Datum of 1927 (NAD 27). Elevations 

noted herein are in feet and are referenced to the datum used for the project drawings, which is 

assumed to be NGVD 1929, unless otherwise noted. 

2.1.2 Site Geology 
The San Miguel Electric Plant is located in south central Atascosa County, Texas. Based on review of 

the USGS Topographic Map, natural ground surface elevations in the area of the Plant range from 

approximately El. 350 to El. 280 feet referenced to the North American Vertical Datum of 1988. 

According to the Quaternary Geologic Map of the Austin 4 x 6 Quadrangle published by the United 

States Geological Survey, the Plant is located on massive clay decomposition residuum from the 

Quaternary and Tertiary Periods. These deposits consist of gray to dark-brownish gray, yellowish- to 

dark-brown, reddish-brown, or mottled light-red to orange, clay, sandy clay, and fine quartz sand 

commonly limonite stained. The lower part of the deposits locally contain fragments of brown coal 

and are formed chiefly on dark-gray clay or yellowish-gray and brown, soft, thin sandstone 

interbedded with shale. According to the United States Department of Agriculture, surface soils in the 

area are comprised of clay, clay loam, and sandy clay loam.  

Soil boring information included in a letter from NFS/National Soil Services, Inc. dated September 25, 

1978 was provided by San Miguel. These borings indicate that existing subsurface soils in the vicinity 

of the  Ash Pond and Sludge Basin consist of stiff to hard clay with varying amounts of silt and sand 

underlain by a layer of dense to very dense clayey fine sand, silty fine sand and sandy silt. Soil boring 

information provided in the 1978 letter are included in Appendix A. Soil boring information was also 

provided in a report prepared by Arias & Associates, Inc. (Arias) dated November 19, 2012. In the 

Arias report, states that the embankment fill is comprised of clays, sandy clays, gravelly clays with 

some lignite material and sand pockets.  The Arias report indicates the embankment fill is in a stiff to 

hard condition. The fill also contained gypsum material. Upper native soils include clays, sandy clays, 

and fine sands in a stiff to hard and medium dense condition. These upper native soils are underlain 

by clays, sandy clays, clayey sands, siltstones, and sandstone with occasional thin seams of lignite in a 

very stiff to very hard or very dense condition. The 2012 Arias report is included in Appendix B.  

2.2 Coal Combustion Waste Handling 
The Ash Pond receives liquids from the bottom ash dewatering bins, Sludge Basin, water well storage 

pond, scrubber discharge, cooling tower, coal pile runoff pond, and plant drain sumps. 

The Sludge Basin receives liquids from the Ash Pond, stormwater runoff, sewage, emergency scrubber 

blowdown, and drainage from the acid storage area.  

The Plant is a zero liquid discharge facility, and all of the liquids in the Ash Pond and Sludge Basin are 

recycled and used in Plant processes. 

2.2.1 Fly Ash 
Fly ash is removed from the flue gas by the Electrostatic Precipitator (ESP) – a dry process.  It is then 

blown into a fly ash silo.  From the fly ash silo the fly ash can be sold (as a Portland cement substitute) 

or mixed with the scrubber sludge to be disposed of in the mine. Under emergency operating 

conditions limited amounts of fly ash may be discharged to the Ash Pond by a wet sluice (Hydroveyor) 

system.    



Section 2    Description of the Coal Combustion Waste (CCW) Impoundment(s) 

  2-3 

2.2.2 Bottom Ash 
Bottom ash is collected in the ash hopper of the boiler and is sluiced to dewatering bins.  Ash is 

dewatered every 24 hours, and the decanted water, that contains some ash, goes to the Ash Pond.  The 

dewatered bottom ash is loaded into trucks and disposed of in the mine. 

2.2.3 Boiler Slag 
The San Miguel plant is not a slag-production type furnace, however a small amount of Boiler Slag is 

typically found in bottom ash.  

2.2.4 Flue Gas Desulfurization Gypsum 
The Flue Gas Desulfurization system (FGD) has a continuous blowdown of the scrubber liquor (that is 

17% solids) to a thickener where the water is decanted off and the thickened waste material (35 to 

50% solids) is pumped to a holding tank and then to a rotary filter where the solids are collected and 

the water is recycled.  The solids (75 to 80% solid) are then mixed with the flyash so the dry mixture 

can be disposed of in the mine.    

2.3 Size and Hazard Classification 
According to the United States Army Corps of Engineers (USACE) Guidelines for Safety Inspection of 

Dams (1979) (ER 1110-2-106), impoundments are categorized per Table 2-2. 

Table 2-2 – USACE ER 1110-2-106 Size Classification 

Category 
Impoundment 

Storage (acre-feet) Height (feet) 

Small 50 to < 1000  25 to < 40  

Intermediate 1000 to < 50,000 40 to < 100 

Large > 50,000 > 100 

 

The total storage capacity of the Ash Pond and Sludge Basin are approximately 800 and 600 acre-feet, 

respectively. Therefore, both impoundments are classified as small dams as defined in ER 1110-2-106. 

The impoundment capacities were estimated by CDM Smith based on the geometry shown on the 

original construction drawings provided by San Miguel. 

It is not known if the Plant impoundments currently have an assigned Hazard Potential Classification.  

Based on the USEPA classification system as presented on Page 2 of the USEPA checklist (Appendix C) 

and CDM Smith’s review of the site and downstream areas, recommended hazard ratings have been 

assigned to the impoundments as summarized in Table 2-3: 
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Table 2-3 – Recommended Impoundment Hazard Classification Ratings 

Ash Pond Unit Recommended Hazard Rating Basis 

Ash Water 
Transport Pond 

Significant Hazard 

 Failure or miss-operation could result in 
economic loss and environmental damage to 
adjacent creeks and the Atascosa River located 
downstream. 

 Failure or miss-operation could result in damage 
to plant infrastructure, operations, and utilities. 

 Loss of human life is not anticipated. 

 A breach could result in damage to rural areas 
located adjacent to the Plant boundary. 

Sludge Disposal 
Basin 

Significant Hazard 

 Failure or miss-operation could result in 
economic loss and environmental damage to 
adjacent creeks and the Atascosa River located 
downstream. 

 Failure or miss-operation could result in damage 
to plant infrastructure, operations, and utilities. 

 Loss of human life is not anticipated. 

 A breach could result in damage to rural areas 
located adjacent to the Plant boundary. 

 

 

2.4 Amount and Type of CCW Currently Contained in the 
Unit(s) and Maximum Capacity 
CDM Smith was not provided information on the amounts of CCW currently stored in the units. 

According to the San Miguel representative, ash in the Ash Pond was last dredged sometime in the 

2000’s, and a channel was dug through the sludge containing residual ash in the Sludge Basin 

approximately 2 years prior to CDM Smith’s site visit. Based on information provided by San Miguel, 

the Ash Pond contains bottom ash residuals from dewatering hydrobin liquids, and the Sludge Basin 

contains relatively small amount of bottom ash residuals as a result of transferring liquids between 

the two impoundments. Under emergency operating conditions limited amounts of fly ash may be 

discharged to the Ash Pond, therefore there may be some fly ash in the Ash Pond.  The pool area of the 

Ash Pond and Sludge Basin is approximately 30.5 and 26.5 acres, respectively. As previously 

mentioned the Plant is a zero liquid discharge facility, and neither impoundment includes an outfall.  

2.5 Principal Project Structures 

Principal structures of the Ash Pond include the following: 

 Two 12-inch-diameter polyvinyl chloride (PVC) pipes at the west embankment interior slope 

that discharge liquids from the bottom ash dewatering bins, 

 Two 16-inch-diameter PVC pipes at the west embankment interior slope that discharge liquids 

from plant sumps, 

 One 12-inch-diameter steel pipe at the west embankment interior slope that discharges liquids 

from cooling tower blowdown, 

 One 6-inch-diameter steel pipe at the north interior embankment that discharges liquids from 

the cooling tower makeup, 
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 One 6-inch-diameter steel pipe at the north interior embankment that discharges liquids from 

the cooling tower makeup, 

 One 6-inch-diameter high-density polyethylene (HDPE) pipe at the north interior embankment 

that discharges liquids from the water treatment sump, 

 One 6-inch-diameter HDPE pipe at the west interior embankment that discharges liquids from 

the Sludge Basin, 

 One 24-inch-diameter steel pipe at the west interior embankment that siphons water for reuse 

in plant processes, 

 Earthen perimeter embankments composed of clay fill with varying amounts of sand, and 

 A center embankment separating the Ash Pond into north and south sections with a 15-foot-

wide steel gate structure located at the eastern end of the center embankment.  

Principal structures of the Sludge Basin include the following: 

 One 8-inch-diameter HDPE pipe at the west embankment interior slope that discharges 

drainage from acid storage area, 

 One 6-inch-diameter HDPE pipe at the west embankment interior slope that discharges liquids 

from the SO2 scrubber, 

 One 8-inch-diameter HDPE pipe at the west embankment interior slope that discharges plant 

sewage, 

 One 12-inch-diameter HDPE pipe at the west embankment interior slope that discharges 

drainage from the adjacent electric substation,  

 One 12-inch-diameter steel or cast-iron pipe at the west embankment interior slope that 

discharges plant stormwater drainage,  

 One 6-inch-diameter HDPE pipe and pump at the south embankment interior slope that can 

transport liquids from the Sludge Basin to the Ash Pond, 

 One 6-inch-diameter HDPE pipe and pump at the west embankment interior slope that was not 

in service during the site assessment, and 

 Earthen perimeter embankments composed of clay fill with varying amounts of sand. 

2.6 Critical Infrastructure within Five Miles Downgradient 
Based on available topographic maps, surface drainage in the vicinity of the San Miguel Electric Plant 

appears to be to the northwest towards creeks that flow to the Atascosa River. Critical infrastructure 

identified within five miles downgradient of the Plant includes overhead high voltage power lines. No 

schools, hospitals, waterways, roadways and bridges, and other major facilities were identified within 

five miles of the Plant site. Places of worship shown on Figure 2-1 are more than 5 miles from the 

Plant and are not downgradient of the impoundments. 
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Discharge from both impoundments would likely flow directly into the creeks located south of the Ash 

Pond and west of the Sludge Basin. Creeks adjacent to the Plant site discharge into the Atascosa River. 

High voltage power lines are located adjacent to both the Ash Pond and Sludge Basin, between the 

impoundment and creeks. 

Liquids discharged from a breach of the impoundment embankments would likely result in economic 

and environmental damage to Plant property, adjacent rural property, adjacent creeks, and the 

Atascosa River, and is not expected to result in loss of human life. 
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Section 3  

Summary of Relevant Reports, Permits and 

Incidents 

3.1 Summary of Reports on the Safety of the CCW 
Impoundments 
Inspection of the Ash Pond and Sludge Basin embankments was performed by Pape-Dawson 

Engineers, Inc. (PDE) in 2010. Documentation provided by San Miguel included an inspection report 

prepared by PDE dated February 1, 2010. The PDE report included inspection reports for the Ash 

Pond (referred to as the Ash Pond Center Dike and North Ash Pond, and South Ash Pond) and Sludge 

Basin (referred to as the Equalization Pond). The 2010 PDE report is included in Appendix D.  

Observations of the Ash Pond embankments documented in the 2010 PDE report include minor shore 

erosion, low spots along top of bank, and erosion rills on the center embankment. Wet spots were 

observed at the north section of the Ash Pond and PDE documented that no sediment load, ponding or 

flowing water was observed at the time of inspection.  PDE’s follow-up recommendations included 

monitoring areas of erosion and inspection of embankments after vegetation is cut back. 

Observations at the Sludge Basin included erosion rills on the interior slope of the pond, erosion at 

inlet pipe headwall, and water ponding along the southeast side of pond. PDE documented that water 

at the southeast side of the pond did not seem to come from the pond, and suggested monitoring to 

see if ponding dissipates. Follow-up recommendations included inspection of embankments after 

vegetation is cut back, and addressing erosion at the inlet pipe.   

The San Miguel representative indicated to his knowledge there have been no known structural or 

operational problems associated with the CCW impoundments, with the exception of seepage at the 

Ash Pond which resulted in reconstruction of the clay liner in 1987. This seepage is discussed in detail 

in Section 4. 

3.2 Summary of Local, State, and Federal Environment Permits 
Currently, the CCW impoundments are regulated by the Texas Commission on Environmental Quality 

(TCEQ).  

The San Miguel Electric Plant was issued a permit by TCEQ under the National Pollutant Discharge 

Elimination System (NPDES) which includes the Ash Pond and Sludge Basin, though these ponds do not 

discharge waste. The Permit allows transfer of liquids between the Ash Pond and Sludge Basin and for use 

in Plant processes, but states that there shall be no wastewater discharge from the Ash Pond and Sludge 

Basin. The Plant only discharges liquids from the coal pile runoff pond during heavy rainfall events under 

this permit. The permit, WQ00260100, was issued on June 10, 2010 and expires on May 1, 2015.  
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3.3 Summary of Spill/Release Incidents 
According to San Miguel representatives, no releases or spills have occurred at the Ash Pond and 

Sludge Basin. 

• 

TrMth 



 

  4-1 

Section 4   

Summary of History of Construction and Operation 

4.1 Summary of Construction History 
4.1.1 Impoundment Construction and Historical Information 
The San Miguel Electric Plant began operation in 1982. The 440 megawatt Plant is a lignite-based 

electric generating station. 

The Ash Pond and Sludge Basin were constructed between 1977 and 1978. Historical information on 

the Ash Pond and Sludge Basin available for review included construction drawings from 1977 when 

the current impoundments were constructed. Construction drawings and other documentation 

provided by San Miguel are included in Appendix D.  The 1977 drawings show an existing coal pile 

runoff pond to the west of the Ash Pond and water well storage pond west of the Sludge Basin. The 

current configurations and locations of the coal pile runoff pond and water well storage pond appear 

to be as shown on the 1977 drawings. Soil boring locations and subsurface soil profiles were provided 

as part of a letter from NFS/National Soil Services, Inc. dated September 25, 1978. Over 100 soil 

borings were performed across the Plant site. Boring location plans and soil boring logs that were 

provided by San Miguel are included in Appendix A. Based on the 1977 construction drawings, the Ash 

Pond and Sludge Basin embankments were constructed using clay fill material excavated on-site.  

The Ash Pond was constructed as a side-hill configuration using the natural terrain that slopes 

downward to the south. Original grade in the area of the north embankment ranged from El. 315 to 

305, requiring up to 10 feet of clay fill to construct to final crest El. 315. The west, south, and east 

embankments were constructed with up to 25 feet of clay, silty clay, and sandy clay fill. According to 

the 1977 drawings, the interior slopes and exterior slopes of the Ash Pond, including the center 

embankment were constructed at 2.5H:1V. The north embankment varies in height to approximately 

10 feet. Based on information provided by San Miguel and visual observations, the Ash Pond 

embankment crest is at El. 315 around the perimeter and along the center embankment, and the crest 

width varies from about 15 to 35 feet. 

The Sludge Basin was constructed by building embankments between 5 to 35 feet above natural 

grade. The type of fill material used during construction was not included in the documentation 

provided, though it was likely constructed with the same material as the Ash Pond as they were 

constructed at the same time. Based on recent soil borings performed within the Sludge Basin 

embankments, the fill material appears to consist of clay with varying amounts of sand. A water well 

storage pond was located just west of the Sludge Basin prior to construction, and the Sludge Basin 

shares its west embankment with the water well storage pond. According to the 1977 drawings, the 

interior slopes and exterior slopes were constructed at 3H:1V. Based on information provided by San 

Miguel and visual observations, the Sludge Basin embankment crest is at El. 295 around the perimeter, 

except at the adjacent embankment with the water well storage pond where the crest is at El. 305, and 

the crest width varies from about 15 to 20 feet. 
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4.1.2 Significant Changes/Modifications in Design since Original Construction 
According to San Miguel representatives, no significant changes or modifications to the design have 

been made since original construction. 

4.1.3 Significant Repairs/Rehabilitation since Original Construction 
Major repairs/rehabilitation to the embankments included addressing seepage observed at the Ash 

Pond and documented by the Texas Department of Water Resources in 1983. Documentation that 

includes letter correspondence between TDWR, San Miguel, and San Miguel’s subconsultants discuss 

that seepage was reported by TDWR in 1983, the seepage was studied by Tippet & Gee, Inc in 1984, 

and the embankment liner was reconstructed in 1987. Reconstruction included recompacting the top 

2 feet of embankment fill on all inside slopes of the Ash Pond to obtain a permeability of less than 

1x10-7 cm/sec. The reports and drawings documenting this liner reconstruction are included in 

Appendix D. 

4.2 Summary of Operational Procedures 
4.2.1 Original Operating Procedures 
The Ash Pond has historically been used as settling ponds for liquids received from bottom ash 

dewatering bins and other plant wastes. Waste water streams discharged into the Ash Pond have 

included: 

 Ash transport water 

 Liquid from bottom ash dewatering bins 

 Cooling tower blowdown and makeup 

 Boiler blowdown 

 Plant drain sumps 

 Coal pile runoff  

 Liquids from the Sludge Basin 

The Sludge Basin has historically been used to store sewage generated by the Plant and other plant 

wastes. Waste water streams discharged into the Sludge Basin have included: 

 Plant Sewage 

 Stormwater runoff 

 Emergency scrubber blowdown 

 Acid storage area drainage 

 Liquids from Ash Pond 

4.2.2 Significant Changes in Operational Procedures and Original Startup 
No significant changes in operational procedures had been made to the Ash Pond and Sludge Basin. 

There was no documentation provided that indicates different. 
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4.2.3 Current CCW Impoundment Configuration 
The Ash Pond and Sludge Basin are currently configured as previously described and as shown on 

Figure 2-3. The approximate crest elevations of the embankments and pond areas are shown on Table 

4-1 below. 

 

Table 4-1 – Approximate Crest Elevations and Surface Areas 

Ash Pond 
Approximate Crest Elevation 

(Feet) 
Approximate Pond Surface Area 

(Acres) 

Ash Water Transport Pond 315 30.5 

Sludge Disposal Basin 

Upper West Pond 

295 26.5 

Over the life of the impoundments, ash has been periodically excavated or dredged from the Ash Pond 

and sludge has been periodically excavated from the Sludge Basin. 

Under normal operating conditions, liquids are discharged into the Ash Pond through several pipes 

located at the north and west embankment’s interior slopes. Liquids are siphoned from the Ash Pond 

through a 24-inch-diameter steel pipe and reused in Plant processes. 

Under normal operating conditions, liquids are discharged into the Sludge Basin through several inlet 

pipes on the west embankment interior slope. A pump and 6-inch-diameter HDPE outlet pipe is 

located at the southeast corner of the impoundment, which can transport liquids from the Sludge 

Basin to the Ash Pond, if needed. A 6-inch-diameter HDPE outlet and submersible pump that were not 

in service during the site assessment, were located near the southwest corner of the Sludge Basin. 

4.2.4 Other Notable Events since Original Startup 
Based on furnished information, there are no other notable events since original startup of the Ash 

Pond and Sludge Basin to report at this time. 
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Section 5   

Field Observations 

5.1 Project Overview and Significant Findings (Visual 
Observations) 
CDM Smith performed visual assessments of the impoundments at the San Miguel Electric Plant site. 

Impoundments assessed included the Ash Water Transport Pond and Sludge Disposal Basin.  These 

impoundments, referred to as the Ash Pond and Sludge Basin, are located on the south and east ends 

of the site, respectively. The perimeter embankments of the Ash Pond are approximately 6,000 feet 

long, not including the 2,475-foot-long center embankment, and approximately 20 feet high. The 

perimeter embankments of the Sludge Basin are approximately 4,800 feet long and vary from 

approximately 24 to 34 feet high. The assessments were completed following the general procedures 

and considerations contained in Federal Emergency Management Agency’s (FEMA’s) Federal 

Guidelines for Dam Safety (April 2004) to make observations concerning settlement, movement, 

erosion, seepage, leakage, cracking, and deterioration. A Coal Combustion Dam Inspection Checklist 

and Coal Combustion Waste (CCW) Impoundment Inspection Form, developed by USEPA, was 

completed for each of the aforementioned impoundments. Copies of these forms are included in 

Appendix C. Photograph locations are shown on Figures 5-1A, 5-1B, 5-2A and 5-2B, and photographs 

are included in Appendix E. Photograph locations were logged using a handheld GPS device. The 

photograph coordinates are listed in Appendix E. 

CDM Smith visited the plant on August 30, 2012, to conduct visual assessments of the impoundments. 

The weather was generally sunny with daytime high temperatures up to 100 degrees Fahrenheit. The 

daily total precipitation prior to the site visit is shown in Table 5-1. The data were obtained from the 

National Oceanic and Atmospheric Administration (NOAA) at a site in Christine, Texas, approximately 

6 miles northwest of the Plant. 

Table 5-1 – Approximate Precipitation Prior to Site Visit 

Date of Site Visit – August 30, 2012 

Day Date 
Precipitation 

(inches) 

Monday August 29 0 

Sunday August 28 0 

Saturday August 27 0 

Friday August 26 0 

Thursday August 25 0.01 

Wednesday August 24 0 

Tuesday August 23 0 

Monday August 22 0 

Total (September 10 - 17, 2012) 0.01 

Total 
Month Prior to Site Visit (July 30 –

August 30, 2012) 
0.60 

Note: Precipitation data from NOAA.  Station Location: Christine, TX. Lat. 28.7861; Lon. -98.5215; EL. 341 ft. 
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5.2 Ash Pond 
At the time of the assessment, the Ash Pond contained ash and liquids with approximately 0.5 feet of 

freeboard. An overview of the photographs taken at the Ash Pond during the CDM Smith site 

assessment is included in Figure 5-1A and 5-1B. 

5.2.1 Crest 
The crest of the Ash Pond appeared to be in satisfactory condition (Photographs 1, 21, 46, 72 and 82). 

The center embankment separating the Ash Pond into north and south sections included a metal gate 

structure that is kept open during normal operating conditions (Photographs 7, 9, and 78). Areas 

showing signs of tension or desiccation cracks were observed on the crest near the southeast and 

southwest corners of the impoundment (Photograph 13). Animal burrows were observed on the crest 

near the southwest corner (Photograph 42). The 15 to 35-foot-wide crest of the embankment consists 

of compacted granular soils and gravel and is exposed to minimal vehicle traffic. Support poles for 

overhead powerlines were located on the crest of the south embankment (Photograph 27). No 

depressions or evidence of settlement were observed on the crest.  

5.2.2 Interior Slopes 
Due to the water level in the Ash Pond during the assessment, only the upper 0.5 to 1 foot of the 

interior slopes was visible (Photographs 2, 22, 51, 66, and 86). Based on drawings, the interior slopes 

are 2.5H:1V. An area of erosion into the interior slope approximately 5 feet wide was observed on the 

east embankment (Photograph 15). Reportedly, this erosion was a result of leakage from a water well 

pipe traversing the Ash Pond embankment. The water well pipe had been repaired at the time of the 

site assessment. Minor slope erosion was observed on the east embankment interior slope 

(Photograph 3). Minor erosion rills were observed on the south embankment interior slopes 

(Photographs 23 through 26). Grass, approximately 18 inches in height, covered some portions of the 

interior slopes that were visible (Photographs 2, 33, 63, and 84). Visible portions of interior slopes did 

not include riprap or other armoring.  

Six inlet pipes are located on the interior slope of the west embankment: two 12-inch PVC, two 16-

inch-diameter PVC, one 12-inch-diameter steel, and one 6-inch-diameter PVC pipe (Photograph 54). 

Two inlet pipes are located on the interior slope of the north embankment: a 6-inch-diameter metal 

and 6-inch-diameter high-density polyethylene (HDPE) pipe (Photographs 71 and 74). The outlet pipe 

is located on the west embankment interior slope (Photograph 50). 

5.2.3 Exterior Slopes 
The Ash Pond includes exterior slopes on the west, south, and east embankments. The north side of 

the Ash Pond is incised (Photograph 67). The exterior slopes appear to be in fair condition 

(Photographs 11, 31, and 48). An area of potential seepage approximately 20 feet by 10 feet was 

located on the west embankment exterior slope (Photographs 56 through 60). The area included 

cattails and other vegetation varying from the surrounding vegetation, and the ground was damp. 

According to documentation provided by San Miguel, this area of potential seepage is in the vicinity of 

a location of documented seepage in the 1980’s. A berm approximately 10 feet wide adjacent to and 

about halfway up the south embankment exterior slope was observed (Photographs 40 and 41). Plant 

staff suggested this may have been constructed as a road embankment to access the pond during 

reconstruction of the clay liner in the 1980s or from cleanout operations. An animal burrow was 

observed on the east embankment exterior slope (Photograph 17). A few small trees and bushes with 

diameters less than 3 inches in diameter were observed on the exterior slopes at the southeast corner 
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(Photograph 16) and on the west embankment near the potential seepage area (Photograph 58). The 

exterior slopes are approximately 2.5H:1V and covered in grassy vegetation approximately 2 feet tall 

(Photographs 5, 19, and 52). The coal pile runoff pond is approximately 100 feet west of the west 

embankment exterior toe (Photograph 48).  

5.2.4 Outlet Structures 
The outlet structure consists of a 24-inch-diameter steel siphon pipe on the west embankment 

interior slope (Photographs 49 and 50). The steel pipe transports liquids to the pumps at the west 

embankment exterior toe, and the liquids are then pumped to the Plant for reuse in plant processes.  

5.3 Sludge Basin 
At the time of the assessment, the Sludge Basin contained sludge and liquids with approximately 8 feet 

of freeboard. An overview of the photographs taken at the Sludge Basin during the CDM Smith site 

assessment is included in Figure 5-2A and 5-2B. 

5.3.1 Crest 
The embankment crest of the Sludge Basin appeared to be in satisfactory condition (Photographs 94, 

106, 121, 137 and 145). The crest ranged from 15 to 20 feet wide. The crest of the embankment 

consists of a compacted gravel drive and grass.  The surface is exposed to minimal vehicle traffic. No 

depressions or evidence of settlement were observed on the crest.  

5.3.2 Interior Slopes 
Interior slopes appeared to be in fair condition (Photographs 97, 128, 138, and 147). Erosion rills 

were observed on the west embankment interior slope (Photographs 99 and 100). An area of either 

erosion or settling of fill material was observed below the headwall for the stormwater inlet on the 

west embankment interior slope (Photograph 102).  An area of erosion was observed near the outlet 

structure on the west embankment interior slope (Photograph 151). Based on construction drawings, 

the interior slopes are 3H:1V for all embankments, though slopes measured in the field ranged from 

2H:1V to 3H:1V. Grassy vegetation and small trees up to 3 inches in diameter were observed on the 

upper portion of the west, north, and east interior slopes (Photographs 103, 108, 117, and 138). 

Riprap in good condition, but with vegetation growing within was observed on the upper portion of 

the south embankment interior slope (Photograph 147).  

A 12-inch-diameter HDPE inlet pipe (Photographs 101 and 102), a 12-inch-diameter steel inlet pipe 

(Photograph 104), and an 8-inch-diameter HDPE inlet pipe (Photograph 109) were located on the 

west embankment interior slope. Reportedly, additional 6- and 8-inch-diameter inlet pipes discharge 

from the west embankment interior slope, though those inlets were not visible during the site 

assessment due to vegetation. Outlets were located on the west embankment interior slope 

(Photograph 93) and south embankment interior slope (Photograph (145). 

5.3.3 Exterior Slopes 
The exterior slopes appear to be in good condition and are covered with grassy vegetation 

approximately 2 feet high (Photographs 107, 122, 133, and 146). An animal burrow was observed on 

the south embankment exterior slope (Photograph 143). Based on construction drawings, the exterior 

slopes are 3H:1V for all embankments, though slopes measured in the field ranged from 3H:1V to 

3.5H:1V. The water well storage pond is located at the west embankment exterior slope (Photographs 
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106, 107, and 114). During the site assessment the water level in the water well storage pond was 

above the water level in the Sludge Basin.  

5.3.4 Outlet Structures 
Two outlets were observed at the Sludge Basin, one of which was not in service during the site 

assessment. A catwalk structure to a 6-inch-diameter HDPE outlet pipe and submersible pump that 

was not in service during the site assessment is located on the west embankment interior slope 

(Photograph 93). A 6-inch-diameter HDPE outlet pipe was located on the south embankment interior 

slope (Photograph (145). 
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Section 6   

Hydrologic/Hydraulic Safety 

6.1 Impoundment Hydraulic Analysis 
Because they are off-channel impoundments, coal combustion waste impoundments are not classified 

as dams by the TCEQ. TCEQ regulates coal combustion waste impoundments as industrial waste 

impoundments and provides recommendations for construction, operation, and maintenance of all 

nonhazardous surface impoundments in “Technical Guideline No. 4, Topic: Nonhazardous Industrial 

Solid Waste Surface Impoundments”, dated June 12, 2009. Hydrologic/hydraulic recommendations 

include surface water diversion dikes with a minimum height equal to two (2) feet above the 100-year 

flood water elevation should be constructed around the impoundment for industrial solid waste 

surface impoundments located within the 100-year flood plain. Industrial solid waste impoundments 

located above the 100-year flood water elevation should include surface water diversion dikes that 

are, at a minimum, capable of diverting all rainfall runoff from a 24-hour, 25-year storm. 

 FEMA standards, as specified in “Federal Guidelines for Dam Safety” dated April 2004, require 

impoundments to have the capacity to store some percentage of the Probable Maximum Precipitation 

(PMP) for a 6-hour storm event over a 10-square-mile area in the vicinity of the site. FEMA 

recommends that dams with a low hazard potential should be designed for a flood having an average 

return frequency of no less than once in 100 years. Significant hazard structures are required to store 

50% PMP.  

The drainage area contributing to the Ash Pond appears to be limited to the storage area within the 

impoundment and the coal pile, an additional area of approximately 15 acres.   The Sludge Basin 

receives plant stormwater runoff; however San Miguel did not provide details of the plant stormwater 

collection system.  The Ash Pond includes a center embankment that separates the pond into north 

and south sections with a connecting gated channel that can be closed to isolate either pond.            

Documentation provided by San Miguel did not include any hydrologic or hydraulic information on 

the Ash Pond or Sludge Basin.   

6.2 Adequacy of Supporting Technical Documentation 
No hydrologic or hydraulic documentation was available. 

6.3 Assessment of Hydrologic/Hydraulic Safety 
Due to inadequate information, the Ash Pond and Sludge Basin are rated as poor for hydrologic/ 

hydraulic safety.  
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Section 7  

Structural Stability 

7.1 Supporting Technical Documentation 
The available information regarding slope stability of the Ash Pond and Sludge Basin consists of a 

report titled “Geotechnical Engineering Study, Ash Water Transport Pond and Equalization Pond 

Stability Analyses, San Miguel Electric Cooperative, Christine, Texas”, prepared by Arias & Associates, 

Inc., (Arias) and dated November 19, 2012. The 2012 Arias report is included as Appendix B. 

The report includes subsurface soil and groundwater conditions, and results of global stability 

calculations to assess short-term, long-term and seismic stability of the embankments at the Ash Pond 

and Sludge Basin (referred to as the Equalization Pond by Arias), as well as an assessment of the 

liquefaction potential of the underlying foundation soils. 

7.1.1 Stability Analyses and Load Cases 
TCEQ recommendations related to embankment stability of coal ash impoundments are included in 

“Technical Guideline No. 4, Topic: Nonhazardous Industrial Solid Waste Surface Impoundments”, 

dated June 12, 2009. TCEQ’s Technical Guideline No. 4 recommends all permanent earthen dikes that 

are used to retain waste or waste waters above ground level should have a top width of at least eight 

(8) feet and side slopes that are not steeper than one (1) foot vertical to three (3) feet horizontal. 

TCEQ’s recommended minimum factor of safety against dike slope failure is 1.4. In situations where a 

backup system is not used for potential catastrophic failure of the dikes, TCEQ recommends a 

minimum factor of safety of 1.5. 

Procedures established by the United States Army Corps of Engineers (USACE), the United States 

Bureau of Reclamation, the Federal Energy Regulatory Commission, and the Natural Resources 

Conservation Service are generally accepted engineering practice. Minimum required factors of safety 

outlined by the USACE in EM 1110-2-1902, Table 3-1 and seismic factors of safety by FEMA Federal 

Guidelines for Dam Safety, Earthquake Analyses and Design of Dams (pgs. 31, 32 and 38, May 2005) 

are provided in Table 7-1. 

Table 7-1  - Recommended Minimum Safety Factors   

Load Case 

Minimum 
Required Factor 

of Safety 

USACE 

Steady-State Condition at Normal Pool or Maximum Storage Pool Elevation 1.5 

Rapid Drawdown Condition from Normal Pool Elevation 1.3 

Maximum Surcharge Pool (Flood) Condition 1.4 

Seismic Condition at Normal Pool Elevation 1.1 

Liquefaction 1.3 
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Arias performed slope stability analyses for the Ash Pond west embankment (Section A-A) and south 

embankment (Sections B-B and C-C), and for the Sludge Basin at the southeast corner (Section D-D) 

and north embankment (Section E-E). Slope stability analyses included steady-state seepage 

conditions using drained soil parameters, maximum surcharge pool using undrained soil parameters, 

and seismic conditions using undrained soil parameters. Seismic design parameters used in the 

seismic slope stability analyses included the mapped spectral response acceleration for an earthquake 

with 2% probability of exceedance in 50 years (0.13g) applied as a horizontal seismic load. Slope 

stability of the embankments’ interior and exterior slopes was analyzed for each of the three 

conditions. 

According to the 2012 Arias report, rapid drawdown load conditions were not analyzed for slope 

stability because the impoundments do not include spillways or discharge structures and water levels 

are lowered only by pumping water over the embankments. In addition, rapid drawdown would only 

occur if a failure of the embankments had already taken place. According to information provided by 

Arias, slope stability analyses for liquefaction conditions were not performed because liquefaction is 

very unlikely at the site due to the subsurface conditions and low seismic hazard level at the Plant site.  

7.1.2 Design Parameters and Dam Materials  
Arias was provided with available original geotechnical information for the Ash Pond and Sludge 

Basin. Embankment cross-sections analyzed by Arias were provided by San Miguel based upon ground 

surveys and bathymetric measurements performed specifically for Arias’ analyses. Arias performed 

test soil borings at the Ash Pond and Sludge Basin embankment crest and toe. Seven borings were 

performed at the Ash Pond and ten were performed at the Sludge Basin. Soil and groundwater 

information obtained from these test borings was used in Arias’ slope stability analyses. The soil 

properties and strength parameters used in Arias’ slope stability analyses are included in Table 7-2. 

Table 7-2 - Soil Parameters Used in Arias’ Slope Stability Analyses 

Source: Arias & Associates, Inc. October 22, 2012 report, “Geotechnical Engineering Study, Ash Water Transport 

Pond and Equalization Pond Stability Analyses, San Miguel Electric Cooperative, Christine, Texas”. 

According to the Arias report, strength parameters for the Stratum I and Stratum II were selected as 

the average strength from consolidated undrained triaxial compression tests, and other soil strengths 
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used in the analyses were determined from Standard Penetration Test results, pocket penetrometer 

results, and experience with similar soils. 

7.1.3 Uplift and/or Phreatic Surface Assumptions 
According to the 2012 Arias report, phreatic surfaces were calculated using GeoSlope SEEP/W version 

7.17. Pool levels of El. 311 and 290 within the Ash Pond and Sludge Basin, respectively, and 

groundwater levels at ground surface at the exterior toe of the embankment were used for the steady-

state seepage and seismic slope stability analyses. A maximum surcharge pool elevation of 314.5 and 

293.5 was used for the Ash Pond and Sludge Basin, respectively for the maximum surcharge pool 

slope stability analyses. According to the 2012 Arias report, the estimated phreatic surfaces were 

higher in elevation than those measured by the water level readings in the soil borings. Therefore, the 

phreatic surfaces in their analyses are considered to represent worst-case conditions when the 

impoundments are full and there has been a period of prolonged rainfall.  

At the Ash Pond’s west embankment, in the area where seepage was observed during CDM Smith’s 

August 2012 site assessment, Arias modified the phreatic surface in accordance with their observation 

of seepage emerging at the embankment toe to model the seepage in the stability analyses. 

7.1.4 Factors of Safety and Base Stresses 
A summary of safety factors computed for the different cases of the Ash Pond (Sections A-A, B-B, and 

C-C) and Sludge Basin (Sections D-D and E-E) is included in Table 7-3.  

Table 7-3  - Safety Factors Computed for Various Stability Conditions  

Load Case 
Ash Water Pond Sludge Basin Minimum 

Required Factor 
of Safety A-A B-B C-C D-D E-E 

Steady-State Condition 
at Normal Pool 

2.2 1.9 1.7 2.2 2.1 1.5 

Maximum Surcharge 
Pool (Flood) Condition 

2.1 1.8 1.6 2.2 2.1 1.4 

Seismic Condition at 
Normal Pool Elevation 

1.5 1.2 1.2 1.5 1.4 1.1 

Source: Arias & Associates, Inc. October 22, 2012 report, “Geotechnical Engineering Study, Ash Water Transport 
Pond and Equalization Pond Stability Analyses, San Miguel Electric Cooperative, Christine, Texas”. 

 

7.1.5 Liquefaction Potential 
According to information provided by Arias, liquefaction is very unlikely at the site due to the 

subsurface soil and groundwater conditions, and seismic conditions at the Plant site. As reported by 

Arias, there is less than a 6% chance of an earthquake with magnitude of 5.0 or greater in 250 years, 

corresponding to an approximate peak ground acceleration of 0.09g. According the 2012 Arais report, 

the site is not located in a seismic impact zone and does not require specific analyses for liquefaction 

because the EPA identifies a seismic zone where the probability of an earthquake creating a peak 

ground acceleration of greater than 0.1g is greater than 10% over a 250-year period. And because 

loose sands or silts, which were above the groundwater table, were encountered in only one of the test 

borings performed at the site, the potential for liquefaction is considered very unlikely. 
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7.1.6 Critical Geological Conditions 
According to the Quaternary Geologic Map of the Austin 4 x 6 Quadrangle published by the United 

States Geological Survey, geology in the area of the Plant consists of clay, sandy clay, and fine sand, 

with lower layers containing fragments of coal and sandstone interbedded with shale. According to 

the United States Department of Agriculture, surface soils in the area are comprised of clay, clay loam, 

and sandy clay loam. 

Based on geographic location and the 2008 USGS National Seismic Hazard Map, Peak Ground 

Acceleration (PGA) for 2% probability of exceedance in 50 years is approximately 0.13g. 

7.2 Adequacy of Supporting Technical Documentation 
Structural stability documentation appears to be adequate. Supporting data and documentation for 

the Ash Pond and Sludge Basin includes required structural stability analyses for normal operating 

pool, steady state conditions; maximum surcharge pool condition, and normal operating pool under 

seismic loading conditions.  An assessment of liquefaction potential was also provided, with the 

conclusion that liquefaction is considered to be very unlikely based on existing subsurface soil 

conditions and the stated 6% chance of a seismic event of a magnitude 5.0 or greater occurring over a 

250-year-period.  Technical documentation of the embankment stability under a rapid drawdown 

loading condition was not provided because rapid drawdown conditions were considered only likely 

in the event of a breach.  CDM Smith agrees with the rationale provided regarding embankment 

stability, liquefaction potential, and rapid drawdown conditions.  

7.3 Assessment of Structural Stability 
Existing conditions and visual observations yield a satisfactory rating for structural stability of both 

the Ash Pond and Sludge Basin based on the following: 

 Stability analyses of the Ash Pond and Sludge Basin embankments are adequate.  

 The potential for liquefaction is unlikely based on assessment of the subsurface soil conditions 

and the low seismic hazard level at the Plant site. 

 Water observed in the area of the potential seepage was clear, and there was no observed slope 

movement or slope instability noted during the visual assessment of the embankment.     

During CDM Smith’s visual observations and site assessments of the Ash Pond, the high water level in 

the impoundment prevented observation of the interior slopes, and areas of minor erosion were 

observed at the Ash Pond and Sludge Basin.  

Based on the review of the stability analyses and visual observations made during the site visit, CDM 

Smith considers the condition rating to be SATISFACTORY for structural stability of the Ash Pond and 

Sludge Basin embankments.  
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Section 8  

Adequacy of Maintenance and Methods of 

Operation 

8.1 Operating Procedures 
During normal operating procedures, the Ash Pond receives liquids from the bottom ash dewatering 

bins, cooling tower, and plant sumps. The Ash Pond includes a center embankment that separates the 

pond into north and south sections with a connecting channel with a gate that can be closed to isolate 

either pond. The gate is generally only closed to isolate the north or south pond for ash removal. The 

liquids from the ash dewatering bins are discharged at the west embankment interior slope into the 

north section of the Ash Pond. Liquids flow to the east toward the open gate structure within the 

center embankment into the south section of the Ash Pond. Liquids are siphoned from the south 

section of the Ash Pond at the west embankment interior slope. Floating skimmers were observed in 

both the north and south sections of the Ash Pond. Settled solids are periodically dredged or 

excavated from the Ash Pond. According to San Miguel representatives, the target pool level in the Ash 

Pond is at least 18 inches of freeboard.  

During normal operating procedures, the Sludge Basin receives liquids from stormwater runoff and 

plant sewage. Liquids are discharged into the Sludge Basin at the west embankment interior slope. 

When needed, liquids are pumped from the Sludge Basin through an outlet pipe at the interior slope 

near the southeast corner. Liquids can be transferred to the Ash Pond or reused in Plant processes. 

According to San Miguel representatives, the target pool level in the Sludge Basin is at least 18 inches 

of freeboard. 

The Plant is a zero-liquid-discharge facility, and all of the liquids in the Ash Pond and Sludge Basin are 

recycled and used in Plant processes. 

8.2 Maintenance of the Dam and Project Facilities 
A San Miguel representative indicated during the site assessment that visual inspections are 

performed for both the Ash Pond and Sludge Basin once a week when water level readings are 

measured. Documentation of the inspections includes a checklist report. Weekly checklist reports 

completed for the month of August 2012 are included in Appendix D. 

The only regular maintenance operations include very infrequent mowing of embankments adjacent 

to the Ash Pond and Sludge Basin. 

8.3 Assessment of Maintenance and Methods of Operations 
8.3.1 Adequacy of Operating Procedures 
Based on CDM Smith’s visual observations and review of documents provided by San Miguel, 

operating procedures appear to be generally adequate for the impoundments. Although it should be 

noted that the water level in the Ash Pond at the time of CDM Smith’s visual assessment was 1-foot 
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above the target pool level. Therefore, operating procedures may need to be reassessed to lower the 

pool level in the Ash Pond. 

There is no readily available indication that suggests that the Ash Pond and Sludge Basin primary 

purposes are not being accomplished.   

8.3.2 Adequacy of Maintenance 
Maintenance issues at the Ash Pond included a high water level in the impoundment, an area of 

erosion at the east embankment interior slope, an area of potential seepage at the west embankment 

exterior slope, an animal burrow at the east embankment exterior slope, small areas of trees on the 

exterior slopes, tension cracks and erosion holes in the crest, and erosion rills at the south 

embankment interior slope.  

Maintenance issues on the west embankment interior slope of the Sludge Basin included trees and 

vegetation, areas of erosion at the stormwater inlet, erosion rills, and erosion near the outlet 

structure. An animal burrow was observed at the south embankment exterior slope. 

A maintenance schedule and maintenance procedures should be developed to address these issues.  
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Section 9   

Adequacy of Surveillance and Monitoring Program 

9.1 Surveillance Procedures 
There are no known surveillance procedures other than measuring water levels and checking for leaks 

or other deficiencies at each of the impoundments. Water levels are measured and recorded once a 

week for the Ash Pond and Sludge Basin. Water levels are measured from a reference level at 18 

inches of freeboard at each impoundment. Documentation of the water levels includes a checklist 

report with water level and whether leaks or other deficiencies were observed in each impoundment. 

Checklists from August 2012 are included in Appendix D. 

Inspection of the Ash Pond and Sludge Basin embankments was performed by Pape-Dawson 

Engineers, Inc. (PDE) in 2010. Documentation provided by San Miguel included an inspection report 

prepared by PDE dated February 1, 2010. The PDE report included inspection reports for the Ash 

Pond (referred to as the Ash Pond Center Dike and North Ash Pond, and South Ash Pond) and Sludge 

Basin (referred to as the Equalization Pond). The 2010 PDE report is included in Appendix D. 

Observations of the Ash Pond embankments documented in the 2010 PDE report include minor shore 

erosion, low spots along top of bank, erosion rills on the center embankment, and seepage at the 

northeast corner of the Ash Pond. Observations at the Sludge Basin included erosion at inlet pipe 

headwall and water ponding along the southeast side of pond. Follow-up recommendations included 

monitoring areas of erosion and inspection of embankments after vegetation was cut back in both the 

Ash Pond and Sludge Basin and addressing erosion at inlet pipe at Sludge Basin. 

9.2 Instrumentation Monitoring 
The Ash Pond and Sludge Basin do not include any instrumentation monitoring. As previously 

mentioned, water levels are measured manually once a week. 

The Ash Pond and Sludge Basin embankments do not have an instrumentation monitoring system to 

monitor structural stability, seepage, or ground displacement. 

9.3 Assessment of Surveillance and Monitoring Program 
9.3.1 Adequacy of Inspection Programs 
Because of the high water level in the Ash Pond and erosion into the Ash Pond’s east embankment 

slope from a leaking pipe, the surveillance and monitoring program should be revised to include 

more-detailed and/or more-frequent inspections. The area of potential seepage at the west 

embankment exterior slope of the Ash Pond should be investigated and monitored. 

9.3.2 Adequacy of Instrumentation Monitoring Program 
As mentioned above, instrumentation is not present within the Ash Pond and Sludge Basin 

embankments. Detrimental conditions or indications for potential failure of embankments were not 

observed at the Ash Pond or Sludge Basin. Minor issues at the Ash Pond included the area of potential 

seepage at the west embankment and erosion in the east embankment interior slope.  
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Section 10   

Reports and References 

The following is a list of reports and drawings that were provided by San Miguel Electric Cooperative, 

Inc. and were used during the preparation of this report and the development of the conclusions and 

recommendations presented herein.  

1. San Miguel Plan Unit No. 1 Construction Drawings – Sheets 1-C-1-C, 1-C-33, 1-C-37, 1-C-40, 1-C-41, 

1-C-42, C-6, and C-12, dated 1977. 

2. Miscellaneous correspondence from San Miguel Electric Cooperative, Inc., Texas Department of 

Water Resources, NFS/National Soil Services, Inc., and Tippet & Gee, Inc. regarding Ash Water 

Transport Pond seepage, dated 1978 to 1983. 

3. Miscellaneous correspondence from San Miguel Electric Cooperative, Inc. and Professional Service 

Industries, Inc regarding Ash Water Transport Pond clay liner reconstruction, dated 1987.  

4. Pape-Dawson Engineer, Inc. 2009 Embankments Inspections letter, dated February 1, 2010. 

5. Weekly Facility Inspection Reports for August 3, 2012, August 10, 2012, August 17, 2012, and 

August 24, 2012. 

6. Pond Inlet Piping and Elevations table. 

7. Arias & Associates, Inc. Geotechnical Engineering Study, Ash Water Transport Pond and 

Equalization Pond Stability Analyses, San Miguel Electric Cooperative, Christine, Texas, dated 

October 22, 2012.  
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Mr. Joseph Eutlzi 
San Miguel Electric Cooperative 
P.O. Box280 
Jourdanton, TX 78026 

RE: Geotechnical Engineering Study 
Ash Water Transport Ponds and Equalization Pond 
Stability Analyses 
San Miguel Electric Cooperative 
Christine, T!i!xas 

Dear Mr. Eutizl: 

Tile res~•lts ot a Geotechnical Engineering Study for the existing Ash Water Transport Ponds 
and Equalization Pond at the San Miguel Electric Cooperative near Christine, Texas are 
presented 1n th1s report. Th1s project was authorized by you on September 18 , 2012 
indicating acceptance of Arias Proposal No. 2012-695, dated Seplember 10, 2012 by San 
Miguel Electric Cooperative PL~tchase Order No. 164892-tSi 106. 

The purpose of this geotechnical engineering study was to investigate the subsurface soli 
and groundwater conditions present at the Ash Water Transport Ponds and Equalization 
Pond and to perform global stability calcUlations to assess short-term, long-term, rapid 
drawdown. and seismic stability of the embankments and to assass the liquefaction potential 
ot the underlying foundation soils. 

Tllank you for the opportunity to be of service to you. 
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Co'!JIIS Cl1l)sl!, T lll1l1ll 78<108 

(861) 288-2li70 
('a6TI2118-4672 Fax 
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Nurtlt Richland Hill•, TX 75101) 
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Table 1: Project Description

Project: ��!�E�����������	���5	�%����%�4)#���'���	��
5	�%�

Project Location:
+���7�$#���4��
���
�2		���������

2!����������-���

Development:

�(	���!�E�����������	���5	�%��
F�>?��"��� �����"����
!G�
/���4)#���'���	��5	�%�

F����	-�������"��� �@���"�G�

Dike Geometry: 

Ash Water Transport Ponds 
��"���	�=��"��!�$!�

���C��	��B�+�%��+�	����
Equalization Basin

��"���	����"��!�$!�
=��C��	��B�+�%��+�	����

Pond Fill Elevation:
Ash Water Transport Ponds – 4���=���"�

Equalization Pond – 4�������"�

Impoundment Material Used in Analysis:
Ash Water Transport Ponds – E����

Equalization Pond - E����

Table 2: Existing Conditions at Time of Geotechnical Study

Ground Cover: ;�����(��!���"�(���������������%��#�!���

Predominant Soil Types: 

6���H���#����6���23�:�F2CG�
6���H���#����3����23�:�F23G�

+��% �3����23�:�F23G�
+��� �6����+��0�F+7G�

Average Plasticity Index (PI) of Upper Clays
(Natural and Fills):

>��F.��$���������G�

Groundwater Depth Measured: 
7����#�9���@�"��F�	������G�
7�-��#�9�=?���"��F2����G�
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Table 3: Computed Global Stability Factors of Safety

Stability
Case

Ash Water Transport Ponds Equalization Pond

Section
A-A 

Section
B-B 

Section
C-C 

Section
D-D 

Section
E-E 

Normal 
Operating Pool

Steady State 
Seepage

(long-term)

���� ���� ��?� ���� ����

Maximum 
Surcharge Pool

Undrained
(short-term)

���� ��@� ���� ���� ����

Normal 
Operating Pool

Undrained
(Seismic) 

���� ���� ���� ���� ��>�
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The Ash Water Transport Ponds and Equalization Pond are located at the San Miguel 
Electric Cooperative near Christine, Texas.  A Site Vicinity Map is provided in Appendix A.   
Representative site photographs that include each of the boring locations in this subsurface 
investigation are provided in Appendix B of this report.   

Portions of the ponds were constructed by cutting into existing grades while other portions 
were constructed with filled slopes using the existing cut materials to maximum embankment 
heights ranging from 22 feet (Equalization Pond) to 31 feet (Ash Water Transport Ponds).  

An EPA consultant recently visited the site and requested that slope stability analyses of the 
existing Ash Water Transport Ponds and Equalization Pond be performed to document 
estimated current factors of safety against slope stability failures. We were provided with the 
available original geotechnical information in the pond areas and other available 
documentation.  

It is our understanding that the Ash Water Transport Ponds experienced some seepage 
issues in the 1980’s and were subsequently reconstructed.  Since that reconstruction, these 
ponds have been performing adequately with only a minor seepage issue apparent near the 
northeast corner of Ash Water Transport Pond A. This minor seepage area was modeled as 
Section A-A for stability.

�������	

The earth materials underling the project site have been regionally mapped as within the 
undivided Manning, Wellborn and Caddell Formations (Emwc) mapped to be within the 
Eocene Epoch of the Tertiary Period of the Geologic Time Scale. 

Locally, the materials encountered in the test borings consist primarily of man-made fill soils, 
natural surface and alluvial soils and the much older Eocene deposits. The man-made fill 
soils were encountered in all of the embankment borings and two of the toe of slope borings 
and varied from approximately 4 to 28 ft thick. The fill soils are comprised of clays, sandy 
clays, gravelly clays with some lignite material and sand pockets and are in a stiff to hard 
condition. The fill also contained gypsum material and had a distinct multicolored mottling. 

The upper native soils consisted of approximately 3 to 18 ft of clays, sandy clays and fine 
sands in a stiff to hard and medium dense condition. The underlying Eocene deposits are 
comprised of clays, sandy clays, clayey sands, siltstones and sandstones with occasional 
thin seams of lignite in a very stiff to very hard or very dense condition. Due to weathering 
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and lack of cementation within these materials, from a geotechnical perspective, they should 
be considered as having soil-like characteristics. 

No faults are known to cross through the project area and, from a geologic perspective, 
future tectonic activity in this geographic area should pose minimal seismic risk to the 
disposal ponds and basin. 

����	������	���	��������	�����	

Seventeen (17) soil test borings were drilled at the approximate locations shown on the 
Boring Location Plan provided in Appendix C.  The borings were drilled at the crest and toe 
of the dikes to depths of 20 to 64.3 feet.  The subsurface investigation was conducted 
between September 19 and September 26, 2012. The boring depths were measured from 
below the existing ground surface elevation.  Soil interpreted to be clay in the field was 
sampled by either pushing a thin-walled tube (ASTM D 1587) or with a split barrel sampler 
while performing the Standard Penetration Test (ASTM D 1586).  Soil interpreted to be sand 
or gravel in the field was sampled with a split barrel sampler just described.

A truck-mounted drill rig using continuous flight augers together with the sampling tool noted 
was used to secure the subsurface soil samples. Soil classifications and borehole logging 
were conducted during the exploration by our Engineering Geologist under supervision of our 
Geotechnical Engineer.  Final soil classifications, as seen on the attached boring logs 
(Appendix C), were determined in the laboratory based on laboratory and field test results 
and applicable ASTM procedures.  

As a supplement to the field exploration, laboratory testing to determine soil water content, 
Atterberg Limits, unconfined compressive strength using a pocket penetrometer, and percent 
passing the US Standard No. 200 sieve, was conducted.  In addition, selected samples of 
both the natural and compacted clays were tested for strength using a multistage triaxial 
compression test with isotropic consolidation and with effective consolidation pressures 
selected to mimic the approximate range in expected insitu stresses. The laboratory results 
are reported in the attached boring logs included in Appendix C.  A key to the terms and 
symbols used on the logs is also included in Appendix D.  The soil laboratory testing for this 
project was done in accordance applicable ASTM procedures with the specifications and 
definitions for these tests listed in the Appendix E.   

Remaining soil samples recovered from this exploration will be routinely discarded following 
submittal of this report. 
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���������	����������	

Generalized stratigraphy and groundwater conditions are discussed in the following sections.  
The subsurface and groundwater conditions are based on conditions encountered at the 
boring locations to the depths explored. 

����	������������	� !	� �� ���� �	��"������#	

The generalized subsurface stratigraphy encountered at this site is summarized in the table 
below. 

��$%�	&
		�� ���%�'�!	�"�%	�" !���" #	

�����()	 �����	
*+�,	 �������%	����	 ��	

�� ��	
�"-	
.//	

� ��	

�"01��	
�� -	
*�#+,	

�	
�� ��	

�	
0
to

(3-28)

����
 Brown to Dark Brown and
Gray to Dark Gray, ���	����	
*�2,, ���	����	*�2,	3���	

�� !, ��� 	����	*��,, ��� 	
����	*��,	3���	�� !, ���4�%%�	

���	����	*�2,,
stiff to hard

23 - 59 - 1.25 - 9.0 13 - 29

��	
(0 - 28)

to
(12 – 52)

Brown to Dark Brown and Gray, 
�%����	����	*��,, ���	����	
*�2,, �� !�	���	����	*�2,,
�� !�	��� 	����	*��,, ��� 	
����	*��,, ��� 	����	*��,	

3���	�� !,
stiff to hard and medium dense 
to very dense, some of these 

soils are Eocene Age deposits

12 - 92
13
to
52

0.75 – 5.75 9 – 100+

���	 Below
(0-52)

Gray and Brown, ��%��	����	
*��,, �� !�	����	*��,, �� !�	
���	����	*�2,, �� !�	��� 	

����	*��,, �%����	����	*��,,
���	����	*�2,, very stiff to hard 
and loose to very dense, some 
alluvial soils but mostly Eocene 

Age deposits

1 - 66
13
to
56

- 8 – 100+

5����
	Depth - Depth from existing ground surface at the time of geotechnical study, feet 
PI - Plasticity Index, % 

 No. 200 - Percent passing #200 sieve, % 
 Pocket Pen -  Pocket Penetrometer reading (tons/ft2) 
 N - Standard Penetration Test (SPT) value, blows per foot 

��"( !3����	

A dry soil sampling method was used to obtain the soil samples at the project site.  
Groundwater was observed within the soil borings during the soil sampling activities. Each 
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boring was then left open for a minimum of 24 hrs in order to obtain a delayed groundwater 
reading. The delayed groundwater levels were encountered as shallow as 1.8 ft below 
ground surface in the location of the toe of the embankments and as deep as 37.5 ft below 
ground surface in the location of the crest of the embankments. Groundwater levels should 
be expected to change over time in response to climatic conditions and to the amount of 
water impounded in the Ash Water Transport Ponds and Equalization Pond. 

For the purpose of the stability calculations performed herein, the groundwater has been 
assumed to be at ground surface near the toe of the embankments. The normal operating 
pool elevations in the Ash Water Transport Ponds and Equalization Pond have been
assumed to be 311 ft and 290 ft, respectively. The maximum surcharge pool elevations in 
the Ash Water Transport Ponds and Equalization Pond have been assumed to be 314.5 ft. 
and 293.5 ft. respectively.  The phreatic surface in the embankment sections B-B, C-C, D-D, 
and E-E were estimated using SEEP/W version 7.17, by GeoSlope using the boundary 
conditions just described and estimated soil permeabilities based upon experience with 
similar soils. In each case, these estimated phreatic surface elevations were higher in 
elevation than those measured by the delayed water level readings in the borings. As such, 
the phreatic surfaces in these analyses are considered to represent worst case conditions for
the Ash Water Transport Ponds and Equalization Pond. The phreatic surface in the 
embankment section A-A was taken directly from the observed groundwater levels in the 
corresponding borings and modified in accordance with the direct observation of seepage 
emerging at the toe of the upper slope. 

After obtaining samples and final groundwater measurements, the bore holes were backfilled 
with a mixture of cement grout and bentonite pellets sealed with a cement cap at the surface. 

���	����	�%�##�+�0���" 	� !	���#)�0	��#�� 	�"�++�0�� �#	

Section 1613 of the International Building Code (2009) requires that every structure be 
designed and constructed to resist the effects of earthquake motions, with the seismic design 
category to be determined in accordance with Section 1613 or ASCE 7. Site classification 
according to the International Building Code (2009) is based on the soil profile encountered 
to 100-foot depth.  The stratigraphy at the site location was explored to a maximum 64.3-foot 
depth.   

Clayey and Sandy soils and Eocene aged deposits having similar consistency were 
extrapolated to be present between 64.3 and 100-foot depths.  On the basis of the site class 
definitions included in Table 1613.5.2 and 1613.5.5 of the 2009 Code and the encountered 
generalized stratigraphy, we characterize the site as Site Class C. 

Seismic design coefficients were determined using the on-line software, Seismic Hazard 
Curves and Uniform Response Spectra, version 5.1.0, dated February 10, 2011 accessed at 
(http://earthquake.usgs.gov/hazards/designmaps/javacalc.php). Analyses were performed 
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considering the 2009 International Building Code.  Input included zip code 78012 and Site 
Class C.  Seismic design parameters for the site are summarized in the following table. 

��$%�	6
		���#)�0	��#�� 	����)����#	

����	�%�##�+�0���" 	 ��	 �4	 �#	 �7	
C 1.2 1.7 0.130g 0.026g

5����
 Fa = Site coefficient 
Fv = Site coefficient 
Ss = Mapped spectral response acceleration for short periods 
S1 = Mapped spectral response acceleration for a 1-second period 

�����	���������	������������	

Slope stability calculations were performed considering the interpreted stratigraphy at the 
explored boring locations for each of the five cross sections analyzed. These cross sections 
are shown in the Boring Location Plan in the Appendix C.  Cross sections A-A, B-B and C-C
were cut through the southernmost Ash Water Transport Pond and cross sections D-D and 
E-E were cut through the Equalization Pond. Strength parameters for the compacted clay 
soils in Strata I and the natural clay soils in Strata II were selected as the average strength 
from the three multistage consolidated undrained triaxial compression tests previously 
described. The other soil strengths used in these analyses were determined from the results 
of the Standard Penetration Tests, pocket penetrometer results and experience with similar 
soils. In each case, these estimated strengths are considered to be conservative.  

The embankment cross sections analyzed were provided by the San Miguel Electric 
Cooperative based upon ground surveys and bathymetric measurements performed 
specifically for this project.  The surveys indicate that the current geometry is similar to the 
original design geometry. These slope stability analyses were performed by Mr. Glen 
Andersen, Sc.D., P.E., acting as a subcontract employee to ARIAS.
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��$%�	8
		��"������#	� !	���� ���	����)����#	+"�	�%"$�%	���$�%���	� �%�#�#	

�����()	
�"�%	��"+�%�	

9" �	
�������%	 � ��	5�����	 ���� ���	�( 0��" 	

I

All Fill Soils 

Above Natural 

Grade

Fat CLAY (CH), Lean CLAY (CL) 112 pcf

�"��%	����##	
cu = 216 psf
� = 17.2o

�++�0��4�	����##	
c’ = 288 psf
� = 20.3o

IIa

Natural Soils 

Above Silty 

Sands

Fat CLAY (CH), Lean CLAY (CL) 112 pcf

�"��%	����##	
cu = 216 psf
� = 17.2o

�++�0��4�	����##	
c’ = 288 psf
� = 20.3o

IIb

Natural Soils 

Above Silty 

Sands

Sandy Lean CLAY (CL), Clayey 

SAND (SC)
120 pcf

�"��%	����##	
cu = 1000 psf, � = 0o

�++�0��4�	����##	
c’ = 200 psf, � = 24o

III Silty Sands
Silty SAND (SM), Sandy SILT 

(ML)
120 pcf

�"!�%	� %�	5���
�++�0��4�	����##	
c’ = 0 psf, � = 30o

Note: 
1. No soils below the Strata III Silty Sands were modeled in these seepage and stability analyses 
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		���$�%���	� �%�#�#	�#(%�#	

���$�%���	
��������	

�""%	
�%�4���" 	

*+�,	

��0��" 	
� �%�'�!	

�")�(��!	
��0�"�	"+	
��+���	

�� �)()	
��0�"�	"+	
��+���	

�"))� �#	

Normal 
Operating Pool 
Steady State 

Seepage
Long-Term
(Drained)

311

A-A 2.2

1.5

Both Circular and 
Noncircular 
Searches 

Optimized Using 
Built-In Slope/W 

Optimization 
Routine

B-B 1.9

C-C 1.7

290
D-D 2.2

E-E 2.1

Maximum
Surcharge Pool

Short-Term
(Undrained)

314.5

A-A 2.1

1.5

Both Circular and 
Noncircular 
Searches 

Optimized Using 
Built-In Slope/W 

Optimization 
Routine

B-B 1.8

C-C 1.6

293.5
D-D 2.2

E-E 2.1

Normal 
Operating Pool

Seismic
(Undrained)

311

A-A 1.5

1.0

Both Circular and 
Noncircular 
Searches 

Optimized Using 
Built-In Slope/W 

Optimization 
Routine

B-B 1.2

C-C 1.2

290
D-D 1.5

E-E 1.4

All controlling Slope/W and Seep/W runs are summarized in the Appendix. 

���!	���3!"3 	���%(��	
The analysis for a rapid drawdown failure is necessary only in circumstances where there is 
the potential for a rapid lowering of the impoundment that would potentially destabilize the 
embankment and trigger a rapid and uncontrolled release of the impoundment. For 
embankments such as the ones associated with this project, such a rapid release could only 
be caused by human failure or mechanical failure of an outfall structure.  However, for each 
of these ponds, there is no outfall structure.  The only way for water to be released from them 
is through evaporation or physical pumping.  Under such circumstances, it is not possible to 
trigger a rapid lowering of the reservoir except for the case of a global failure of the 
embankments.  If the embankments experience a global failure, a failure associated with the 
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attending rapid drawdown would be considered a secondary failure and hence is not 
considered in these stability calculations. 

���#)�0	�"�!� �	
According to EPA requirements published in the Federal Register Vol. 75, No. 118, pages 
35200 and 35201, only structures located in a seismic impact zone require seismic 
considerations.  The EPA identifies a seismic zone where the probability of an earthquake 
creating a peak ground acceleration of greater than 0.1g is greater than 10% over a 250 year 
period.  Based upon earthquake probability maps computed from the United States 
Geological Survey Report OFT 08-1128, and a rough correspondence between a M = 5.0 
earthquake and a peak ground acceleration of 0.09g, the probability of the peak ground 
acceleration equal to or greater than 0.1g at the project site is less than 6% over a 250 year 
period. Hence, the project site is not located in an EPA defined seismic impact zone. 

However, seismic stability calculations were performed for each of these cross sections 
using a lateral earthquake coefficient of 0.13g corresponding to the short period mapped 
spectral response acceleration provided earlier in this report.  Such an approach is 
considered to be conservative. These calculations indicate that the existing embankment 
slopes have a suitable Factor of Safety for seismic conditions. 

��;(�+�0��" 	�"�� ���%	
Given that these impoundments are not located in an EPA defined seismic impact zone, no 
specific analyses are required for seismically induced liquefaction.  However, a review of the 
boring logs developed for this project indicates that there is only one location (Boring B-4) at 
the toe of Cross Section B-B where loose sands or silts were encountered.  In all other 
locations, the uncorrected SPT blow counts were 65 or greater in the sands and silts.  In 
addition, these loose sands are encountered above the water table. Also, there is less than a 
6% chance of a magnitude 5.0 or greater earthquake in 250 years.  In order to have a 
liquefaction event, three conditions must be met.  First, granular soils must be present at a 
sufficiently low density. Second, these low density granular soils must be encountered below 
the groundwater table. Third, seismic shaking must be sufficiently strong to induce a collapse 
of the soil skeleton at the insitu density. 

Based upon the actual conditions at the project site, liquefaction is considered to be very 
unlikely according to the criteria established by Seed and Idriss (1971) in their paper 
“Simplified Procedure for Evaluating Soil Liquefaction Potential”.  Hence, slope stability 
evaluations accounting for potential liquefaction are not necessary for this site. 

������	��������	

The scope of this study is to conduct seepage and associated slope stability evaluations of 
the embankments of the Ash Water Transport Ponds and Equalization Pond.  Environmental 
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studies of any kind were not a part of our scope of work or services even though we are 
capable of providing such services.   

This report was prepared for this project exclusively for the use of San Miguel Electric 
Cooperative.  Arias and Associates is not responsible for the interpretations of our 
conclusions by a third party. If any of the assumptions presented herein change or if 
conditions observed during our site visits change, we should be informed and retained to 
ascertain the impact of these changes on our recommendations.  We cannot be responsible 
for the potential impact of these changes if we are not informed. 

The soils to be penetrated by the borings conducted for this subsurface investigation may 
vary significantly across the site.  Our soil classifications and strength determinations are 
based solely on the materials encountered in widely spaced exploratory test borings and our 
review of previously conducted borings. Conditions may occur between these borings that 
are not representative of the subsurface conditions modeled in these analyses 

This report has been prepared in accordance with ordinary degree of skill and care that 
would be used by other reasonably competent geotechnical engineers under similar 
circumstances, taking into consideration the contemporary state of the art and geographic 
idiosyncrasies. 
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APPENDIX A: SITE VICINITY MAP AND GEOLOGIC MAP
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APPENDIX B: SITE PHOTOGRAPHS
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APPENDIX C: BORING LOCATION PLAN AND BORING LOGS
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APPENDIX D: KEY TO CLASSIFICATION SYMBOLS
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APPENDIX E: LABORATORY AND FIELD TEST PROCEDURES
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TRI/ENVIRONMENTAL, INC.
A Texas Research International Company

Client: Sample No.:

Project: Type of Test: Multi-stage CU

TRI Log No.: E2365-91-06 Strain Rate (%/hr): 1 % / hr
Test Method: Modified ASTM D 4767 Test Date:

#1 #2 #3
6 12 18

14 - 16 14 - 16 14 - 16
Avg. Diameter (in) Do 2.84 2.84 2.84
Avg. Height (in) Ho 5.75 5.75 5.75
Avg. Water Content (%) wo 35.4 35.4 35.4
Bulk Density (pcf) WDo 109.3 109.3 109.3
Dry Density (pcf) DDo 80.8 80.8 80.8
Saturation (%) So 87.8 87.8 87.8
Void Ratio eo 1.09 1.09 1.09
Specific Gravity (assumed) Gs 2.70 2.70 2.70
B-Coefficient B 0.98 0.98 0.98

Initial Specimen Conditions

0.0Cohesion, c' (psi):

Stage
Eff. Consolidation Stress (psi)
Depth/Elev (ft):

Consolidated-Undrained Triaxial Compression Test Report
Total Stresses

Effective Stresses
Type of Specimen: Undisturbed

Friction Angle, �� (o): 19.3

0.0Cohesion, c (psi):

San Miguel Electric Cooperative

10/04/12

Arias & Associates

21.8Friction Angle, �' (o):

B-1 (14 - 16 ft)
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Deviator Stress and Pore Pressure versus Axial Strain

Void Ratio ec 1.06 1.03 1.00
Area (in2) A1 6.29 6.23 6.18
Saturation (%) Sr 99.7 99.9 100.0
Avg. Water Content (%) wf 41.8 41.8 41.8

4.7 11.9 16.9

9.9 23.5 33.9
5.3 11.6 17.0

10.8 20.9 31.0
6.1 9.1 14.1

Trevor Yates, 10/15/12
Analysis & Quality Review/Date

Specimens prepared by: Jon Millsap

Note 2: Specimens were mounted in the triaxial cells using the back-
pressure saturation method. Failure stresses were determined at the
greatest deviator stress or at 15% strain, whichever occurred first.

Note 1: Specimen was undisturbed

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.
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TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

Deviator Stress (psi)

Specimen Conditions after Consolidation

Stresses at Failure

�'1 (psi)
�'3 (psi)

Total Stresses at Failure
�1 (psi)

Effective Stresses at Failure
�3 (psi)

Axial Strain (%)
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TRI/ENVIRONMENTAL, INC.
A Texas Research International Company

Client: Arias & Associates TRI Log No.: E2365-91-06
Project: San Miguel Electric Cooperative Test Method: ASTM D 4767
Specimen: B-1 (14 - 16 ft) Test Date: 10/04/12

Triaxial Compression Test Appendix 1
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The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.
TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.
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TRI/ENVIRONMENTAL, INC.
A Texas Research International Company

Client: Arias & Associates TRI Log No.: E2365-91-06
Project: San Miguel Electric Cooperative Test Method: ASTM D 4767
Specimen: B-1 (14 - 16 ft) Test Date: 10/04/12

Triaxial Compression Test Appendix 2
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Failure Envelope

�3f = effective consolidation stress
�1 = �3f + (�1-�3) at failure

� ������°

c = 0.0 psi

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.
TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.
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TRI/ENVIRONMENTAL, INC.
A Texas Research International Company

Client: Sample No.:
Project: Type of Test: Multi-stage CU
TRI Log No.: E2365-91-06 Strain Rate (%/hr): 0.19, 0.083, & 0.045

Test Method: Modified ASTM D 4767 Test Date:

#1 #2 #3
12 23 35

28 -30 28 -30 28 -30
Avg. Diameter (in) Do 2.81 - -
Avg. Height (in) Ho 5.64 - -
Avg. Water Content (%) wo 28.1 - -
Bulk Density (pcf) WDo 116.6 - -
Dry Density (pcf) DDo 91.1 - -
Saturation (%) So 89.0 - -
Void Ratio eo 0.85 - -
Specific Gravity (assumed) Gs 2.70 - -
B-Coefficient B 0.98 - -

Void Ratio ec 0.83 0.68 0.62
Area (in2) A1 6.16 5.81 5.65
Saturation (%) Sr - - 100.0
Avg. Water Content (%) wf - - 31.3

13.8 20.7 26.3

25.0 44.0 60.6
11.2 23.2 34.3

20.0 34.0 45.0
6.2 13.4 21.3

Analysis & Quality Review/Date
Specimens prepared by: Jon Millsap

Note 2: Specimens were mounted in the triaxial cells using the back-
pressure saturation method.  Failure stresses for the first two stages 
were determined at 3 percent and 6 percent strain.             

Note 1: Specimen was undisturbed ��""�� ����D#!��4������5!�0����H�=H��

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.
TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

��������	
����������������

�����������������
����

Deviator Stress (psi)

Stage
Eff. Consolidation Stress (psi)
Depth/Elev (ft):

�	
������������������������������������

	������������������

�'1 (psi)
�'3 (psi)

Total Stresses at Failure 
�1 (psi)

Effective Stresses at Failure 
�3 (psi)

������������� ���������!���"������
��������!����#�
���
!�����	�������

$������%��	�������
Type of Specimen: Undisturbed

���������&�'����������� (��(
��)�������������
����

San Miguel Electric Cooperative

10/02/12

Arias & Associates
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TRI/ENVIRONMENTAL, INC.
A Texas Research International Company

Client: Arias & Associates TRI Log No.: E2365-91-06
Project: San Miguel Electric Cooperative Test Method: ASTM D 4767
Specimen: B-6 (28 - 30 ft) Test Date: 10/02/12

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.
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TRI/ENVIRONMENTAL, INC.
A Texas Research International Company

Client: Arias & Associates TRI Log No.: E2365-91-06
Project: San Miguel Electric Cooperative Test Method: ASTM D 4767
Specimen: B-6 (28 - 30 ft) Test Date: 10/02/12

TRI observes and maintains client confidentiality.  TRI limits reproduction of this report, except in full, without prior approval of TRI.

The testing herein is based upon accepted industry practice as well as the test method listed.  Test results reported herein do not apply
to samples other than those tested.  TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

!���"������
��������!����&

����"�*

)�

*��

�)�

5��

)� *�� �)� 5��

	�����	���������
���
����

!�����	�����������
����

;���������������!�����	�������

((�.�
���
*��*�
���
�/�0�
���
��������$�%���
��

�����f�7��������%�����������������������
����(�7���f�8���(����������������

ϕ�7�(��(=�
��7���)�
���

)�

*��

�)�

5��

)� *�� �)� 5��

	�����	���������
���
����

$������%��	������������
����

;���������������$������%��	�������

((�.�
���
*��*�
���
�/�0�
���
��������$�%���
��

ϕ��7�(��*=�

���7�����
���



TRI/ENVIRONMENTAL, INC.
A Texas Research International Company

Client: Sample No.:

Project: Type of Test: Multi-stage CU

TRI Log No.: E2365-91-06 Strain Rate (%/hr): 5 % / hr
Test Method: Modified ASTM D 4767 Test Date:

#1 #2 #3
10 19 29

23 - 25 23 - 25 23 - 25
Avg. Diameter (in) Do 2.83 2.83 2.83
Avg. Height (in) Ho 5.66 5.66 5.66
Avg. Water Content (%) wo 26.5 26.5 26.5
Bulk Density (pcf) WDo 111.9 111.9 111.9
Dry Density (pcf) DDo 88.5 88.5 88.5
Saturation (%) So 79.0 79.0 79.0
Void Ratio eo 0.91 0.91 0.91
Specific Gravity (assumed) Gs 2.70 2.70 2.70
B-Coefficient B 0.98 0.98 0.98

Consolidated-Undrained Triaxial Compression Test Report
Total Stresses

Effective Stresses
Type of Specimen: Undisturbed

Friction Angle, �� (o): 19.0

1.5Cohesion, c (psi):

San Miguel Electric Cooperative

10/04/12

Arias & Associates

23.6Friction Angle, �' (o):

B-10 (23 - 25 ft)

Initial Specimen Conditions

2.5Cohesion, c' (psi):

Stage
Eff. Consolidation Stress (psi)
Depth/Elev (ft):
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Deviator Stress and Pore Pressure versus Axial Strain

Void Ratio ec 0.89 0.86 0.83
Area (in2) A1 6.27 6.20 6.13
Saturation (%) Sr 99.7 99.9 90.5
Avg. Water Content (%) wf 27.7 27.7 27.7

14.7 25.3 33.8

25.7 45.5 64.1
10.9 20.2 30.2

19.9 36.6 53.5
5.1 11.4 19.6

�'1 (psi)
�'3 (psi)

Total Stresses at Failure
�1 (psi)

Effective Stresses at Failure
�3 (psi)

Deviator Stress (psi)

Specimen Conditions after Consolidation

Stresses at Failure

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.

9063 Bee Caves Road ��������	�
������������������������������������������������������
��


TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

Trevor Yates, 10/15/12
Analysis & Quality Review/Date

Specimens prepared by: Jon Millsap

Note 2: Specimens were mounted in the triaxial cells using the back-
pressure saturation method. Failure stresses were determined at the
greatest deviator stress or at 15% strain, whichever occurred first.

Note 1: Specimen was undisturbed
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TRI/ENVIRONMENTAL, INC.
A Texas Research International Company

Client: Arias & Associates TRI Log No.: E2365-91-06
Project: San Miguel Electric Cooperative Test Method: ASTM D 4767
Specimen: B-10 (23 - 25 ft) Test Date: 10/04/12

Triaxial Compression Test Appendix 1
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The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.
TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.
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TRI/ENVIRONMENTAL, INC.
A Texas Research International Company
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APPENDIX G: ASFE INFORMATION – GEOTECHNICAL REPORT
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Important Information about Your 

ical En 

Geotechnical Services Are Performed for 
Specific Purposes, Persons, and Projects 
Geotechnical engineers slludurc their services lo meet the S(lCcific needs o1 
their clients. A geelecflnir.al engineerinn study coflducted for a civil engl· 
neer may not IUIOIIIhe needsol a conslrudion conlliltloror even anoliler 
civil engineer. BCC<Illse each geeteollnlcal enginel!ling slu(Jy is unique, eacfl 
geelechnical engineering repo~ is unique, preparll!l so/el)tfor lhe clleflt No 
one except yotJ shoUld rely on your g,."CCechnical engineering wport wilholt 
first conferring wllh the geoteohnical engineer wt10 prepared it. And no one 
- not rwerr yoo-sllotlld apply the report lor any purpose 01 projecl 
exceplllle one originally contemplated. 

Read tbe FuD Report 
Serioos problems ~ave occurred becoose lhose relying on a geotechnical 
engineeting report did not read n an. Do not rely on an execuilve summary 
Do nol read selected elements 0111y. 

A Geotechnical Engineering Report Is Based on 
A Unique Set of Project-Specilic Factors 
Geotechnical engineets coostoor a number ol unique. projed·specific fac
tors when establishing the scope of a study. Typicallaclors include: the 
c!i011t's goals, objectives. aod risk management preferences; the general 
nature olthe structure involved, lis size, and cooliDuration; the localion of 
I he structure on the site; and other planned 01 extsting site improvements, 
such as access roads. parl<ing l01s, and underground ulilities. Unless the 
geotechnical engineer vA10 conllucted the study specifically lndfcales Olh
e(Wise, oo nol rely on a geotechnical engineering repGit lhal was: 
• not ptepared for you, 
• nnl f1!llll'!Jed fiJI yoor project, 
• not prepated lor me SJJ6Citic site e~ptoroo. or 
• completed before Important fl!Olect changes were made. 

Typical changes that can erode lhe reliability of an existing geOiechnlcal 
cnginee~lng report inclUde those thai allecl: 
• ll!illunclion ollhe proposed structure, as when it's changed lrom a 

pa1~ing garage to an office building, or from a light lnduslrial plant 
to a rclrlgeraled warehouse, 

• • g Report 

• elevation, configurallll(l, local ion, orlaniallon, or weight or U1e 
proposed structure, 

• composition of the design team, or 
• project ownership, 

As a g011eral rule, a~vays inform your geotechnical engineer or project 
ctlan~'illl minor ones- and request an assessment of their inipad. 
Geotechnical engineers Cilllnol accep/ rosponsib/lify or liabilily lor p1obtems 
that occur becallse lhe/rreports do no/ wnsirfer dewlopmlifi/S ol t'lhich 
Iiley Were no/Informed. 

SUbsurface Conditions Can Change 
A geo«ecllnical engineering reporlls based on conditions that exis!ed al 
the time the study was perl01!11ed. Do not rely 011 a JJ!I(I/ecJmicaftiflgineer
lng report whose adequacy may have been a!fecled by: the passage or 
lime; by man-made events, such as construrJion on or adjacent to the slte; 
or by naluml events, sucfl as lloods, eanhquakes, or groundwater lludua
Uons. Ahvayscootad lhe geotechnical eogineet be/ore applying I he repo~ 
lo delermlne If II is still reliable. A mlnor amount of addilionaltesling or 
analysis could prevcnllllilfor problems, 

Most Geotechnical Findings Are Professional 
Opinions 
Sile exploration identifies subsurlace conditions only aJ those points where 
subsU!!ace tcsrs are conducted or samples are taken. Geot~hnlcal engl
neersJeview field antl laborolory data and then apply lheir professional 
fudgment to render an opinion aboUt subsurlace condfllons throogr10utthe 
sno. Actual subswfaco conditions may dilicr-sornelimes sionllicantly
from !hose Indicated fn your report Retaining lhe geotechnical engineer 
1·~10 developed yoor reporllo provide con5lruction ob5ervation is the 
most elfcdfvo ITlflthod ol managing tho risks associated with unanliclpaled 
condhioos. 

ll Report's Recommendations Are 11/ot Final 
Do not overrely on the construction recommendations Included In your 
reporl. Those reavmme11diJJions am not final, because gcoler.hnicaiMgi
neers develop them principally !rom judgmant and opinion. Geolechnical 
engineers can finalize their recomiTlflrldations only by observing actual 



sobsurlare ccndilions revealed during collSirucllan. The geotectmicai 
enolneer wllo r11ivetoped ynlir flifNJI/ cannot ass11me msponslbllity or 
liabillly lor /he report's mcommendallons i//lla/ enoineer does nOI pertotm 
CD11Sirucrloll obse!Yilllon. 

A Geotechnical Engineering Report Is Subject to 
Misinterpretation 
Olhe1 desl9~ learn memllc!s' mlsintcrpretaUon of geoledlnical engi11)1!rlng 
repor1s 1m lliSUIIed in cosily problems. lower lhal risk by having your geo
ledlnicaJ engineer cooler wilh approJ)Iiale members cllhe design learn aller 
submilllng the ref)lli'L Also relain your geclechnical engln!!ef 10 review pe~l
nool elemools olllle desijjn leam'5 plans and specilicalions. CoolraciDis can 
also mlslnJeipret a geolechnical engineering report. Reduce lhalrisk 111 
IJaving your gecleclmical engineer par1icipale in prebfd and precOilStrudiori 
c:ooletences, and 111 providing 0011Siruclion observalion, 

Do Not Redraw lbe Engineer's Logs 
Gcolechnfcal engineers pmpare r,nal boring and lesling IO!JS based upon 
their inlerpr~alion ol Held logs and laboratory data. To prevoot srrors or 
omissions, U1e logs IJlCIUded In a geotcc~nlcaJ engineering report should 
ne~lle rctlrillvn lor inr.tuslou In architectural or other desfon tlr<.~Yings . 
Only pllOtQQraplrlc or eleclronlc reproduction is acceplable, /Jut ff!C()!}nize 
/hill S/lflilraling logs from /he 1/!fJOrt Clln ele111fe risk. 

Give Contractors a Complete Report and 
Guidance 
Some ovmas alld design professionals mista~enly believe !hey can make 
c:ootraclors liable lor urtantlcipaled sUbsurlate conditions by limiting wllilt 
lhey provrde lor bid p~epardllon. To help prevent cosily problems. give con
tractors the comptele geolechnical engineering report, /lUI preface it with a 
clearly wrllteolctler of llansmlllal. In lhelletler. advise contractors llrallhe 
report was not prepared lor purposes or bid devel0jlll1elli and thallhe 
report's accuracy Is limiled: ef)Courage lhe'lllo oonler \Yilh lhe geotechnical 
engineer v.iro prepared the repor1 (a modes! lee may be required) and/or to 
oonducl additional study 10 obtain lhe specific IYfJCS ol inlor~mtion they 
need or preJet. A prebid oonlereooe can also be valuable. Be sure contrac
tors /lave Slilficierrtlimelo pe!loom additlonal study. Only lhen might you 
bern a poslllon to give c:ootractors lhe besl fnlormarron avallablatu you, 
while requiring lhanJ io allaasl share some ollhe filli!JlCial responsibilllfes 
sterrming lrom unanticipated ccndllions. 

Read ResponsibDity Provisions Closely 
Some cllems, design professionals, an!l coniractors do nol recognize lhal 
geolecl1nlcal eoginee~iQg is far less exar.l lhan o(her engineering disul
nlfncs. This lack ot unde~slanding has created unrealistic expeclallons !hal 

have led to disappolnrments. clalms, and dispules. fo help reduce lho ris.~ 
of sucll outcomes, geotechn~ engl11001s ccmmonly include a variely ol 
expl<lllillory provisions In their repor1s. Somalimes labeled ' llmllallons' 
many ollhese provfsl011S llldi~:ale where ganlechnM:aJ enoineers' responsi
bilities begin and end, Ia halp others rec09nize lheh own responslbilillcs 
ami risks. RfliJd 1/II!SIJ provtslons closely. Ask questiollS. Your geo1echni12l 
e~rgineer sl1ould respond fully and frankly. 

GeoenviJ'onmentaJ Concerns Are Not Covered 
The equipment, techniques, ano pers<mnel usctl lo per101m a geD/Jflvlron· 
mental study diller slgnmcanny from I hOse used to pe!form a geo/eclmica/ 
study. For lhat reason, a geotodlnlcaloogincenng report does notusuallv 
relale any geoenvironmenlalllndfll!JS. oonclusians, or rooommandalions; 
e.g .. aboul the likelihood ol anoounlerlng Underground slornge lanks 01 
regulated conlamlnanls. Ummtic/patlld mwilonmentalproblems hilve Jed 
to /lflfl)erous profile/ tallutes. ll you Jrave not yel oblained yoo1 own geoen· 
vlronmenlallnlonmation, ask your geol~lcal constJIIanl lor risk mafl
auemenl guidance. Do nal1e/y oo an envirorurren/JIIepflfl prepallld 101 
someone else. 

Obtain Professional Assistance To Deal with Mold 
Diverse stmtegies can be applied during building design, oonstwclio~. 
aperalion, and maintooance lo prel'l!!lt signlncant amouniS or mold from 
growing on indoor surfaces_ To be ellectlve, all such stralegies should he 
devised 101111e e)i{Jiess purpose or mold pro\le!lllorr. intel]reted lnlo a tom
prehensivaptan, and executed vlllh diligetrl oversight by a professional 
mold prevention consultant Becatl$iliUsl a small amou~l ol wafer or 
moislurecan lead to too developmrml ol severe mold lnleslalions, anum
ber ol mold pJevenlion slratcgles locus on kooping building surfaces dry, 
Willie groundwater, water inlillration, alld similar issues may have been 
addressed as part ol the geolecllnlcal engineering si!Jdy llf1ose lindlngs 
are conveyed in lhis reporl, lhr. gcolcchnical cngfncor in Charge or I his 
project Is not a mold prevention c:oosutlant; none of the services per· 
formed In conneclfon with the geo/echniaat engineer's study 
were designed or conducted for lhe purpose of mofd preven-
1/on. Proper implementalfon of tfle recommendalfons conveyed 
In /his report wt/1 not or itself be sntncientlo prevent mold tram 
growing in or on the sltlJclure involved. 

Rely, on Your ASFE-Member Geotechnclat 
Engmeer for Additional Assistance 
Memberslllp in ASFE!iJE BtsT l'lOPlE 011 EAA!11 exposes oeotecllnical 
engineers to a wide array llf fiSk managemem techniques lhar can be ot 
gell\Jine lleneffl lor everyone Involved with a conslluctlon project. Confer 
wilfl your ASFE-member geotermnical engineer tor more lnlormallon. 
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Appendix C 

 

USEPA Checklists 



Site Name:                         Date:    
Unit Name:    Operator's Name:     
Unit I.D.:        Hazard Potential Classification: High    Significant    Low 
Inspector's Name:     

Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  Any unusual conditions or 
construction practices that should be noted in the comments section.  For large diked embankments, separate checklists may be used for different 
embankment areas. If separate forms are used, identify approximate area that the form applies to in comments.

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?  18. Sloughing or bulging on slopes?   
2. Pool elevation (operator records)?    19. Major erosion or slope deterioration?   
3. Decant inlet elevation (operator records)?  20. Decant Pipes:   
4. Open channel spillway elevation (operator records)?        Is water entering inlet, but not exiting outlet?   
5. Lowest dam crest elevation (operator records)?        Is water exiting outlet, but not entering inlet?   
6. If instrumentation is present, are readings 
    recorded (operator records)?         Is water exiting outlet flowing clear?   

7. Is the embankment currently under construction?   21. Seepage (specify location, if seepage carries fines, 
and approximate seepage rate below):   

8. Foundation preparation (remove vegetation,stumps, 
topsoil in area where embankment fill will be placed)?        From underdrain?   
9. Trees growing on embankment? (If so, indicate    
     largest diameter below)        At isolated points on embankment slopes?   
10. Cracks or scarps on crest?        At natural hillside in the embankment area?   
11. Is there significant settlement along the crest?         Over widespread areas?   
12. Are decant trashracks clear and in place?        From downstream foundation area?   
13. Depressions or sinkholes in tailings surface or  
      whirlpool in the pool area?        "Boils" beneath stream or ponded water?   
14. Clogged spillways, groin or diversion ditches?         Around the outside of the decant pipe?   
15. Are spillway or ditch linings deteriorated?   22. Surface movements in valley bottom or on hillside?   
16. Are outlets of decant or underdrains blocked?   23. Water against downstream toe?   
17. Cracks or scarps on slopes?   24. Were Photos taken during the dam inspection?   
Major adverse changes in these items could cause instability and should be reported  for 
further evaluation.  Adverse conditions noted in these items should normally be described (extent, location, 
volume, etc.) in the space below and on the back of this sheet. 

Inspection Issue # Comments    

 

 

  

  

  

  

  

 

Coal Combustion Dam Inspection Checklist Form
US Environmental
Protection Agency

EPA FORM -XXXX
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U. S. Environmental Protection Agency
 

 
Coal Combustion Waste (CCW)

                             Impoundment Inspection 

 
 
 Impoundment NPDES Permit #  _____________________       INSPECTOR______________________ 
Date ____________________________________ 
 
Impoundment Name ________________________________________________________ 
Impoundment Company   ____________________________________________________ 
EPA Region  ___________________ 
State Agency (Field Office) Addresss  __________________________________________
                                                               __________________________________________
Name of Impoundment  _____________________________________________________ 
(Report each impoundment on a separate form under the same Impoundment NPDES 
 Permit number) 
 
New ________ Update _________       
 
         Yes  No 
Is impoundment currently under construction?         ______        ______ 
Is water or ccw currently being pumped into 
the impoundment?                       ______        ______ 
 
 
IMPOUNDMENT FUNCTION: _____________________________________________
 
 
Nearest Downstream Town :    Name ____________________________________ 
Distance from the impoundment __________________________  
Impoundment 
Location: Longitude ______ Degrees ______ Minutes ______ Seconds 
   Latitude    ______ Degrees ______ Minutes ______ Seconds 
   State _________   County ___________________________ 
 
Does a state agency regulate this impoundment?  YES ______ NO ______ 
 
If So Which State Agency?___________________________________________ 

EPA Form XXXX-XXX, Jan 09   1 
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HAZARD POTENTIAL  (In the event the impoundment should fail, the 
following would occur): 
 
______ LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of 
the dam results in no probable loss of human life or economic or environmental 
losses. 
  
______ LOW HAZARD POTENTIAL: Dams assigned the low hazard potential 
classification are those where failure or misoperation results in no probable loss of 
human life and low economic and/or environmental losses.  Losses are principally 
limited to the owner’s property.  
  
______ SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant 
hazard potential classification are those dams where failure or misoperation results 
in no probable loss of human life but can cause economic loss, environmental 
damage, disruption of lifeline facilities, or can impact other concerns. Significant 
hazard potential classification dams are often located in predominantly rural or 
agricultural areas but could be located in areas with population and significant 
infrastructure. 
 
______ HIGH HAZARD POTENTIAL: Dams assigned the high hazard 
potential classification are those where failure or misoperation will probably cause 
loss of human life. 
 
DESCRIBE REASONING FOR HAZARD RATING CHOSEN:  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  

EPA Form XXXX-XXX, Jan 09   2 
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Failure or misoperation of the impoundment would result in economic loss and environmental damage.  Impoundment is located near facility boundary. Adjacent property includes cattle fields and property leased by the local mining. Liquids would likelyflow to the Atascosa River, situated approximately 1.3 milesnortheast of the San Miguel Plant. Also, Structures supporting high Voltage overhead power line would likely be impacted by failure of impoundment.
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CONFIGURATION: 

 
 

Height 

  

original 
ground 

CROSS-VALLEY 

Height 
original 
ground 

SIDE-HILL 

Water or ccw

DIKED 

original ground 
Height 

Height 

  

original 
ground 

CROSS-VALLEY 

Water or ccw 

original 
ground 

SIDE-HILL 

Height 

 
 original 

ground 
 
 

CROSS-VALLEY  
 
 
 
 

original 
ground 

SIDE-HILL 

original 
ground 

SIDE-HILL 

original 
ground 

SIDE-HILL 

original original 
ground ground 

SIDE-HILL SIDE-HILL 

original 
ground 

SIDE-HILL SIDE-HILL 

original 
ground Height 

SIDE-HILL SIDE-HILL SIDE-HILL 

Height Height 
original 
ground 
original 
ground Height 

SIDE-HILL 

original 
ground Height 

SIDE-HILL 

      Water or ccw 

 
original 
ground  Height 

 
 SIDE-HILL 

 
 
 
 
 
 
 

 
INCISED  

 
       Water or ccw 

original 
ground 

 
 
 
 

_____ Cross-Valley 
_____ Side-Hill 
_____ Diked 
_____ Incised (form completion optional) 
_____ Combination Incised/Diked 
Embankment Height __________ feet     Embankment Material_______________
Pool Area __________________  acres   Liner ____________________________    
Current Freeboard ___________  feet      Liner Permeability  _________________
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TYPE OF OUTLET (Mark all that apply)  

TRAPEZOIDAL
       

Avg 
Depth 

Bottom 
Width 

Depth 

 TRIANGULAR _____ Open Channel Spillway  
_____ Trapezoidal Top Width Top Width 

_____ Triangular 

RECTANGULAR IRREGULAR 

Depth _____ Rectangular 
_____ Irregular 
  
_____ depth 
_____ bottom (or average) width 

Width 

Depth 

Average Width 

_____ top width 

 
 
 

_____ Outlet 
 
_____ inside diameter    
 

 
Material Inside    Diameter 

_____ corrugated metal 
_____ welded steel 
_____ concrete 
_____ plastic (hdpe, pvc, etc.) 
_____ other (specify) ____________________ 
 

Is water flowing through the outlet?      YES _______   NO _______ 
 
 
_____ No Outlet 
 

_____ Other Type of Outlet (specify) ________________________________ 
 
 
The Impoundment was Designed By ____________________________________ 
__________________________________________________________________ 
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Has there ever been a failure at this site?   YES __________ NO ___________ 
 
If So When? ___________________________ 
 
If So Please Describe : _____________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
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Has there ever been significant seepages  at this site?   YES _______ NO _______
 
If So When? ___________________________ 
 
IF So Please Describe:  _______________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
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I 1983 leakage was observed by the Texas Department of WaterResources (TDWR) during a routine inspection. Leaking was observedon the west and east embankment exterior slopes. An assessment was done and the liner was reconstructed in 1984. The top 2 feetof liner was removed, then the remaining 12" of clay liner was scarified and new liner was constructed.During our assessment ponded water was observed at the toe of the west embankment exterior slope. The water appeared to be clearno apparent sloughs were observed near the suspected seepagelocation. A change in vegetation was observed near the ponded water. The owner was not aware of the problem and he was alertedthat the suspected seepage should be investigated.
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Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches 
at this site?                                                                   YES ________NO ________ 
 
If so, which method (e.g., piezometers, gw pumping,...)? ____________________ 
 
If so Please Describe :  ____________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
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Coal Combustion Dam Assessment Checklist Form 

ADDITIONAL INSPECTION QUESTIONS 

US Environmental 
Protection Agency 

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 
other unsuitable materials? If there is no information just note that. 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 
the foundation preparation? 

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 
or patchwork on the dikes? 

11 

FRIERSWJ
Text Box
The assessor did not meet with, or have documentation from the design Engineer of Record concerning foundation preparation. 

FRIERSWJ
Text Box
Major rehabilitation of the Ash Pond embankments was completed in 1983.  The work was performed to address seepage observed by the Texas Department of Water Resources. Rehabilitation included recompacting the top 2 feet of embankment fill on interior embankment slopes of the Ash Pond to obtain a permeability of less than 1x10-7 cm/second.  There were no other indications of prior releases, failures or patchwork on the embankments. 

FRIERSWJ
Text Box
It does not appear the Ash Pond embankments were constructed over wet ash, slag or other unsuitable materials.  Soil borings performed in 1978 indicate the existing subsurface soils, in the vicinity of th Ash Pond, consist of stiff to hard clay with various amounts of silt and sand underlain by a layer of dense to very dense clayey fine sand and sandy silt.  Boring logs from a subsurface investigation completed in 2012 indicate similar soils were encountered.   



Site Name:                         Date:    
Unit Name:    Operator's Name:     
Unit I.D.:        Hazard Potential Classification: High    Significant    Low 
Inspector's Name:     

Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  Any unusual conditions or 
construction practices that should be noted in the comments section.  For large diked embankments, separate checklists may be used for different 
embankment areas. If separate forms are used, identify approximate area that the form applies to in comments.

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?  18. Sloughing or bulging on slopes?   
2. Pool elevation (operator records)?    19. Major erosion or slope deterioration?   
3. Decant inlet elevation (operator records)?  20. Decant Pipes:   
4. Open channel spillway elevation (operator records)?        Is water entering inlet, but not exiting outlet?   
5. Lowest dam crest elevation (operator records)?        Is water exiting outlet, but not entering inlet?   
6. If instrumentation is present, are readings 
    recorded (operator records)?         Is water exiting outlet flowing clear?   

7. Is the embankment currently under construction?   21. Seepage (specify location, if seepage carries fines, 
and approximate seepage rate below):   

8. Foundation preparation (remove vegetation,stumps, 
topsoil in area where embankment fill will be placed)?        From underdrain?   
9. Trees growing on embankment? (If so, indicate    
     largest diameter below)        At isolated points on embankment slopes?   
10. Cracks or scarps on crest?        At natural hillside in the embankment area?   
11. Is there significant settlement along the crest?         Over widespread areas?   
12. Are decant trashracks clear and in place?        From downstream foundation area?   
13. Depressions or sinkholes in tailings surface or  
      whirlpool in the pool area?        "Boils" beneath stream or ponded water?   
14. Clogged spillways, groin or diversion ditches?         Around the outside of the decant pipe?   
15. Are spillway or ditch linings deteriorated?   22. Surface movements in valley bottom or on hillside?   
16. Are outlets of decant or underdrains blocked?   23. Water against downstream toe?   
17. Cracks or scarps on slopes?   24. Were Photos taken during the dam inspection?   
Major adverse changes in these items could cause instability and should be reported  for 
further evaluation.  Adverse conditions noted in these items should normally be described (extent, location, 
volume, etc.) in the space below and on the back of this sheet. 

Inspection Issue # Comments    

 

 

  

  

  

  

  

 

Coal Combustion Dam Inspection Checklist Form
US Environmental
Protection Agency
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U. S. Environmental Protection Agency
 

 
Coal Combustion Waste (CCW)

                             Impoundment Inspection 

 
 
 Impoundment NPDES Permit #  _____________________       INSPECTOR______________________ 
Date ____________________________________ 
 
Impoundment Name ________________________________________________________ 
Impoundment Company   ____________________________________________________ 
EPA Region  ___________________ 
State Agency (Field Office) Addresss  __________________________________________
                                                               __________________________________________
Name of Impoundment  _____________________________________________________ 
(Report each impoundment on a separate form under the same Impoundment NPDES 
 Permit number) 
 
New ________ Update _________       
 
         Yes  No 
Is impoundment currently under construction?         ______        ______ 
Is water or ccw currently being pumped into 
the impoundment?                       ______        ______ 
 
 
IMPOUNDMENT FUNCTION: _____________________________________________
 
 
Nearest Downstream Town :    Name ____________________________________ 
Distance from the impoundment __________________________  
Impoundment 
Location: Longitude ______ Degrees ______ Minutes ______ Seconds 
   Latitude    ______ Degrees ______ Minutes ______ Seconds 
   State _________   County ___________________________ 
 
Does a state agency regulate this impoundment?  YES ______ NO ______ 
 
If So Which State Agency?___________________________________________ 
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HAZARD POTENTIAL  (In the event the impoundment should fail, the 
following would occur): 
 
______ LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of 
the dam results in no probable loss of human life or economic or environmental 
losses. 
  
______ LOW HAZARD POTENTIAL: Dams assigned the low hazard potential 
classification are those where failure or misoperation results in no probable loss of 
human life and low economic and/or environmental losses.  Losses are principally 
limited to the owner’s property.  
  
______ SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant 
hazard potential classification are those dams where failure or misoperation results 
in no probable loss of human life but can cause economic loss, environmental 
damage, disruption of lifeline facilities, or can impact other concerns. Significant 
hazard potential classification dams are often located in predominantly rural or 
agricultural areas but could be located in areas with population and significant 
infrastructure. 
 
______ HIGH HAZARD POTENTIAL: Dams assigned the high hazard 
potential classification are those where failure or misoperation will probably cause 
loss of human life. 
 
DESCRIBE REASONING FOR HAZARD RATING CHOSEN:  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
_________________________________________________________________  
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CONFIGURATION: 

 
 

Height 

  

original 
ground 

CROSS-VALLEY 

Height 
original 
ground 

SIDE-HILL 

Water or ccw

DIKED 

original ground 
Height 

Height 

  

original 
ground 

CROSS-VALLEY 

Water or ccw 

original 
ground 

SIDE-HILL 

Height 

 
 original 

ground 
 
 

CROSS-VALLEY  
 
 
 
 

original 
ground 

SIDE-HILL 

original 
ground 

SIDE-HILL 

original 
ground 

SIDE-HILL 

original original 
ground ground 

SIDE-HILL SIDE-HILL 

original 
ground 

SIDE-HILL SIDE-HILL 

original 
ground Height 

SIDE-HILL SIDE-HILL SIDE-HILL 

Height Height 
original 
ground 
original 
ground Height 

SIDE-HILL 

original 
ground Height 

SIDE-HILL 

      Water or ccw 

 
original 
ground  Height 

 
 SIDE-HILL 

 
 
 
 
 
 
 

 
INCISED  

 
       Water or ccw 

original 
ground 

 
 
 
 

_____ Cross-Valley 
_____ Side-Hill 
_____ Diked 
_____ Incised (form completion optional) 
_____ Combination Incised/Diked 
Embankment Height __________ feet     Embankment Material_______________
Pool Area __________________  acres   Liner ____________________________    
Current Freeboard ___________  feet      Liner Permeability  _________________
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TYPE OF OUTLET (Mark all that apply)  

TRAPEZOIDAL
       

Avg 
Depth 

Bottom 
Width 

Depth 

 TRIANGULAR _____ Open Channel Spillway  
_____ Trapezoidal Top Width Top Width 

_____ Triangular 

RECTANGULAR IRREGULAR 

Depth _____ Rectangular 
_____ Irregular 
  
_____ depth 
_____ bottom (or average) width 

Width 

Depth 

Average Width 

_____ top width 

 
 
 

_____ Outlet 
 
_____ inside diameter    
 

 
Material Inside    Diameter 

_____ corrugated metal 
_____ welded steel 
_____ concrete 
_____ plastic (hdpe, pvc, etc.) 
_____ other (specify) ____________________ 
 

Is water flowing through the outlet?      YES _______   NO _______ 
 
 
_____ No Outlet 
 

_____ Other Type of Outlet (specify) ________________________________ 
 
 
The Impoundment was Designed By ____________________________________ 
__________________________________________________________________ 
 
 
 

EPA Form XXXX-XXX, Jan 09   4 

DAASJF
Typewritten Text
X

DAASJF
Typewritten Text

DAASJF
Typewritten Text
X

DAASJF
Typewritten Text

DAASJF
Typewritten Text
30"

DAASJF
Typewritten Text
Tippett & Gee, Inc., San Antonio

DAASJF
Typewritten Text

DAASJF
Typewritten Text
18"

DAASJF
Typewritten Text
18"



 
Has there ever been a failure at this site?   YES __________ NO ___________ 
 
If So When? ___________________________ 
 
If So Please Describe : _____________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
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Has there ever been significant seepages  at this site?   YES _______ NO _______
 
If So When? ___________________________ 
 
IF So Please Describe:  _______________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
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Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches 
at this site?                                                                   YES ________NO ________ 
 
If so, which method (e.g., piezometers, gw pumping,...)? ____________________ 
 
If so Please Describe :  ____________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 
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Coal Combustion Dam Assessment Checklist Form 

ADDITIONAL INSPECTION QUESTIONS 

US Environmental 
Protection Agency 

Concerning the embankment foundation. was the embankment construction built over wet ash, slag, or 
other unsuitable materials? If there is no information just note that. 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 
the foundation preparation? 

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 
or patchwork on the dikes? 

11 

FRIERSWJ
Text Box
The assessor did not meet with, or have documentation from the design Engineer of Record concerning foundation preparation. 

FRIERSWJ
Text Box
There was no indication of prior releases, failures or patchwork on the embankments.

FRIERSWJ
Text Box
It does not appear the Sludge Basin embankments were constructed over wet ash, slag, or other unsuitable materials.  Soil borings performed in the vicinity of the Sludge Basin found soils consisting of stiff to hard clay with various amounts of silt and sand underlain by a layer of dense to very dense clayey fine sand and sandy silt.  Boring logs from a subsurface investigation completed in 2012 indicate similar soils were encountered. 



 

 

 

 

 

 

 

Appendix D 

 

Documentation from San Miguel 
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Excavation for Plpework: 

•• Hake excavation for this work true to grade, profile and alignment, and so as to 
provide full, avon and continuous bedding. 

Disposal of Excavated Haterlals: 

a. Deposit and spread, or stockpile, excavation materials suitable (In opinion of 
Consulting Engineers) for fll.l or backfill In quantities required and approved, 
on premises. ~( 

Fill lncludoo tho following two classes, the use of each shall be as Indicated on the drawings: 

Class 1: Regular compacted fill, RtF. 

Class 1: Controlled compacted fill, CCF. 

Services of Testing Laboratory: \..'here controlled compacted fill Is specified, Purchaser will 
furnish services of a Testing laboratory to determine suitability of fill material, to set 
optimum moisture contents, and to perform field tests to check on compliance with moisture and 
density requirements. Contractor shall furnish Testing laboratory with all required quantities 
of fiH·'IIN!Iterlal, from the same source as will be used. for the WORK, as required for test purposea. 

I. Class I, Regular Compacted Fill: 

a. Haterlal: This material will consist of the upper layers of clay material which 
overlay the very dense fine sand material. All material used shall be as approved 
by Engineer. 

b. Preparation of Subgrade: Prior to placing regu1ar compacted fill, strip areas to 
be covered of all vegetation or other organic material or other foreign or 
deleterious material. 

c. Compaction Densltlas: Build up fill to grade elevations indicated or required, 
with suitable moisture control and compaction throughout placing, as specified 
:n d, following, to produce a completed fill capable of supporting trucks and 
. .Jr.her heavy construction equipment. 

d. ?Llclng of Fill: Place as follows, unless other'l'lise approved or requested: 

1) Place fl11, with suitable rrolstur~ content, In uniform horizontal layers 
not over 911 deep before compact ion, 

2) For Type RCF cohesive fill, compact by use of sheeps foot roller or with 
other ramming type equipment, as approved. 

)) In places Inaccessible to large equipment, obtain requii-ed compaction with 
;nechanlcal ra!Miers for Type RCF cohesive fill. 

2. Class 2, Controlled Compacted Fill: 

a. l'laterlal: Sar.~e as described for Class I regular compacted f111. 

b. Pr~raratlon of Subgrade: 

I) Subgrade to receive controlled compacted fill shall be Inspected by the 
r.ons·Jitlng Engineer-; to determine If It Is suitable' and has sufficient 
bear1ng capllcity_ for the fill material and loads to be placed over it. 

<) 

3) 

Prior to plocing controlled compBctcd fill, strip areas to be covered of 
all vegetati~n, top ~oil and all organic material or other foreign or 
deleteriou; .r.aterlals. 

Thorou'Jhly hreak and tllrn sol\ underlying the filled area to depth of 611 

h.~fore deposition of fill material. Do breaking of ground no more than 
lCO feet I~ ~dvance of placing fill. 

11-3 
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c. Compaction densities: During the compaction process, the soli moisture content 
should be near the optimum value to obtain desired fill characteristics. The 
water content may vary from a minimum of one percent below, to four percent above 
the optimum value bS defined by the Texas Highway Department Compaction Test 
Procedure, Test Method Tex II)~E, varying the compaction effort In accordance 
with the plasticity characteristics of the soli. •All Class 2 f111 shall be com· 
pacted to a minimum of 95 percent of the maximum density obtained using Test 
Method Tex 11)-E. 

d. Placing of Fill: Place as follows, unless otherwise approved or requested: 

1) Place fl11 1 with optlmum·motsture content, In uniform horizontal layers not 
over 911 deep before compact I on. Add water, or dry out f 1 II , to rna 1 nta 1 n 
optimum moisture content throughout placing and compaction. 

2) For Type CCF cohesive fill, compact by use of sheeps foot roller or wl th other 
ramming type equipment, as approved, 

3) In places Inaccessible to large equipment, obtain required compaction with 
mechanical rammers for Type CCF cohesive fill. 

Surplus Fill Material: 

Should the dirt balance result In a surplus of f111 material, this material shall be 
stockpiled parallel to the west property line near the southwest corner as directed 
by the Engineer. 

BACKFILL: 

Backfill Includes general backfilling around all work excavated for by Contractor, and also 
all other backfill Indicated on drawings as by Contractor. 

1 • Haterlal: 

Backfill shall be approved materials previously excavated at the site or materials obtained 
from approved borrow pits and.shall be free of sod or other deleterious or foreign ~attar. 

2. Compaction: 

Backfill shall be built up to the grade elevations Indicated or required, with suitable 
moisture control and compaction throughout placing, In the same manner as specified In 
F,l, for Regular Compacted Fill. 

), Backfill Around Underground Piping: 

Place backfill around underground piping, drain lines, etc., only after piping, drain 
lines, etc., have been tested and/or inspected and approved. Use special care In back
filling to see that backfill Is free of cinders or other materials which may be lnjurous, 
In opinion of Consulting Engineers, to such piping, drain lines, etc. Provide backfill 
free from rocks, hard lumps or clods larger than 3 inches. Do not use sod. Place back· 
fill below top of piping, drain lines, etc., In alternate layers on each side of piping, 
drain lines, etc. 

Consists of rough grading and finish grading, as follows: 

1. Rough Grading: Cut, fill, spread and level during course of WORK to elevations indicated. 

2. Finish Grading: Fine grade and level to provide a smooth finish grade free of debris, 
foreign matter, objectionable stones, clods, lumps, pockets or high spots, properly 
drain~d and true to Indicated elevations. Do finish grading only near completion of WORK 
or o,.,;hen requested. 

Pond con~tructlon includes the Ash Disposal Ponds, Well Water Storage Pond and Yard Drainage 
Retention Ponrl. Their construction shall conform to the shapes, locations and dimensions 
as shown on the drawings, to the 'ipcclflcations herein an~ the Items described as follows: 

IH 
(•Revised by Addendum 1) 
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1. Ash Disposal Ponds: 

2. 

The clays, silty clays, and sandy clays from required plant grading may be used for 
construction of the embankment. Zoning of the emb,nkment Is not necessary; however, 
only clays with a permeability less than 1.0 X 10" CH/SEC shall be used In the center 
third of the structure with the more pervious materials, such as sands, silty sands, 
and elayey sands, being placed In the outer shell of the earthen structure. The 
embankment should be constructed In the following manner; 

a. All organic material and topsoil shall be removed from the area to be occupied 
by the embankment and stockpiled. 

b. Provide an Inspection trench 5 feet deep by 8 feat wide under the center of the 
north dike and to the Inside flee of the, last, west and south dikes for the 
purposes of Inspection of the foundation. 

c. Scarify the foundation soils to a depth of 12 Inches, adjust the moisture content, 
and recompact to a density of at least 95 percent of the maximum dry unit weight 
as determined by the Texas Highway Department Test Method lex 113·E. The moisture 
content may vary from a minimum of one percent below to four percent above the 
optimum value. 

d. Place embankment soils In thin loose lifts not exceeding nine Inches In thickness, 
adjust moistUre, and compact to 95 percent of Texas Highway Department Test Hetho& 
lex 113·E, and at a moisture content ranging from one percent below the optimum 
value to four percent above the optimum value. 

e, Use slope ratios of two and one·half horizontal to one vertical (2 1/2:1). 

f. Out.:slde faces of the dikes shall be constructed of twelve Inches (12") of top soli. 

g. Outside faces.of the dikes shall be sprigged with Coastal Bermudagras5 at the 
rate of 135 bushels per acre and fertilized. 

~ell Water Storage Pond: 

lhe clays, silty clays, and sandy clays from required plant grading may be used for 
construction of the embankment. Zoning of the emb,nkment Is not necessaryi however, 
only clays with a permeability less than 1.0 X 10· CM/SEC shall be used In the center 
third of thr. structure with the more pervious ~terlals, such as sands, silty sands, 
and cl.vey ~.ands being placed In the outer shell of the earthen structure. 1'he 
errbanicrr.;!nt should be constructed In the following manner: 

a. All organic material and topsoil shall be removed from the ar~a to be oc~upled 
by the embankment and stockpiled. 

b. rrovlde an Inspection trench under the center of the embankment 12 feet H!de at 
the bottom, and 10 feet deep for purposes of Inspection of the foundation, 

c, ~r.adfy the foundation soils to a depth of 12 Inches, adjust the :oisture content, 
~r.J recc•'"·Jr.t to a density of at least 95 percent of th~ maxlmurr. dry unit weight 
as dete1 ·.e:d by the Texas Highway Department Test ~lethod Tex 113-E. The moisture 
content f vary from a minimum of one percent below to four ,.:ercent above the 
optlmu·.~ .,~IIJe, 

d. Pl~ce enh1nkment soils In thin loose lifts not exceeding nine Inches In thickness, 
itdjust n· 1sture, and compact to 95 percent of Texas Highway Ot~partment Test Hethod 
Tux 11: ~' and at a moisture content ranging from one percent below the optimum 
Ylslue to tour percent t~bove the optimum value. 

e. Use slop~~ r'iltios of three horizontal to one vertical (3:1). 

f, Downstrear.: tolce of the embankment and berm shall be constructed Of tw<!lve Inches 
\12") of top soil. 

11·5 
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g. Provide a berm at Elev. 290 on the downstream toe. The width of the berm shall 
be 25 feet. The downstream slope of the berm shall be three horizontal to one 
vertical (3:1). The berm shall be compacted to the moisture density requirements 
specified on previous page. 

h. The downstream slope of tho embankments and the berm shall be sprigged with Coastal 
Bermudagrass at the rate of 135 bushels per aero and fertilized. 

I. Tho upstream slope shall be protected by a twelve Inch (12") thick layer of store 
rlprap placed to the dimensions as shown on the drawings. 

J. A twelve Inch (12") thick gravel or crushed store cop shall be provided on the 
crest of the embankment. 

k. The crest of the embankment shall be sloped to drain toward the storage pond. 

I. Downstream faces of embankments and berm shall be sprigged with Coastal Bermu~agrass 
at the rate of 135 bushels per acre and fertilized. 

Yard Drainage Retention Pond: 

The embankment of the retention pond shall be constructed of clay, sandy clay, or silty 
clay from the required plant grading. 

a. All organic material and topsoil shall be removed from the area to be occupied by 
the embankment and stockpiled. 

b. Scarify the foundation soils to a depth of 12 Inches, adjust the moisture content, 
and recompact to a density of at least 95 percent of the maximum dry unit weight 
as determined by the Texas Highway Department Test Method lex 113-E. The moisture 
content may vary from a minimum of one percent below to four percent above the 
optimum value. 

c. Place embankment soils In thin loose lifts not exceeding nine Inches In thickness, 
adjust moisture and compact to 95 percent of Texas Highway Department Test Method 
Tex 113-E, and at a moisture content ranging from one percent below the optimum 
value to four percent above the optimum value. 

d. Use slope ratios of three horizontal to one vertical (3:1). 

e. Outs I de face of the errbankment sha 11 be construe ted of twe I ve Inches ( 1211
) of top 

soli. 

f. Outside face of the errbankment shall be sprigged with Coastal Bermudagrass at 
the rate of 135 bushels per acre and' fertilized. 

J. .BROADCAST SPRIGGIIIG: 

Broadcast sprlqglng shall consist of sprigging the outside and downstream faces and berm 
of the A<sh Olsposal, \Jell Water Storage and Yard Drainage Retention Ponds with Coastal 
Bermudayrass. 

I. 

2. 

Planting Season: 

All sprigging shall be done between the average date of the last freeze In the Spring 
(February Lqth) and six weeks prior to the average date for the first freeze In the 
Vall (December )). 

Soil Prep.Hatlon: 

Except on areas recently loosened by construction, all yround on which sprigging Is 
to be plnCf·.d sh.1ll be loosened by dlsklng or other approved methods to a depth of not 
I ess th<in four inches (lt11

). A II large clods sha II be pulverized and bou I der s, rocks or 
otter 1ebrls shall be removed as directed. Contractor shall take full advantage of 
weather r:anditlons, but the work may be suspended when, In the judgment of the Engineer, 
the continuation of the same may result In unfilvorable planting conditions. 

11·6 
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Professional Service Industries, Inc. 
National Soil Services Division 

January 27, 1987 
r;-. .... . .... _ 

San Miguel Electric Cooperative, Inc. 
P.O. Box 280 
Jourdanton, Texas 78026 

Attention: Mr. Clyde Price 

Dear Mr. Price: 

I •. o • 

..... , .. .. " ... 

Re: liner Construction 
Unit 11 Ash Pond 

. - -- .. -··. 

.... ·.:.:; :-.3 :-.. :2 !": 

As requested in your letter dated January 20, 1987, Professional Service 

Industries, Inc. has prepared a sequence of ste~s which should be perfonll!d 

to obtain a relatively illl,)ervious clay 1 ining in the Unit ~1 ash pond. In 

addition, we have enclosed a_ copy of a proposal, which was previously submitted, 

for providing testing and quality control services during the referenced 

construe tion. 

1. Proposed procedure for clay 1 iner construction. 

(a) Rerrove ash and soils contaminated with ash fro:u t'le bottom and sides 

of the pond until natural soils are encountered. It lillY be necessary 

to waste several inches of clay to assure that all ash ano any 

softened clay is removed. 

(b) Excavate at least two feet of natural site clays which do not contain 

ash and stockpile. It fs contelll,)lated that half of the bot!om of 

the pit can be used as a stockpile area. 

(c) The upper 12 inches of the exposed clays should then be scarified 

and rroisture added to develop a moisture content three to four percent 

above optimum as determined by ASiM 0 698 (Standard Proctor). Disc 

RECEI\'t:D 

-------------------------------t:':tl\1 y 2 2 \?:I 
4087 Sh1i!in~ Way 



) 

to a uniform rofsture content and co~act to a UJ!nfmum of 95 percent 

• of the maximum dry density as determined by ASTM 0 698 (Standard 

Proctor). 

(d) Place stockpiled fill fn mximum nine inch thick loose lifts, add 

sufficient rroisture to Increase roisture conte~t to three ~ fc•Jr 

percent above optimum as determined by ASm 0 698 (Standard ?roc tor). 

Disc to decrease particle size and develop a uniform rrofsture content, 

and co~act to a minimum of 95 percent of the nexirrum dry density 

as determine by ASTM 0 698 (Standard Proctor). 

(e) Continue fill placement to develop a minfrrum three foot thic~ low 

permeabil fty clay liner. 

General Notes: 

1. Operations along slopes that were excavated fn natural soils should 

be parallel to the slope as compared to working up and down the slope. 

2. The low permeability clay lining should overlap and bond to previous 

e!l'bankment fill for a distance of three to five feet. An overlap 

distance of at least three feet should also be olanned for each field 

segment, assuming bottom area and slopes are worked fn segme~ts. To 

achieve the overlap on slopes ft ney be necessdTy to overbuild in 

the overldp area and then grade to a uniform slope. A sketch Is 

attached. 

3. The contractor has taken exception to rroisture control and fn 

particular to placement of fill at roisture contents above optimum. 

We cannot agree to construc~ion of a clay ·liner wi~out ·rrolsture 



control. It 1s essential that the fill be placed in a manner which 

- will result in a uniform clay fnl with 111inlmum peri:ll!ability. Bond 

between soil particles and 1 ifts is rore iiJl)ortant than co~actfon 

to achieve a specified density. Our previous experience with high 

plasticity clays warrants the conclusion that the cla:;s a! t'11s s·lte 

can be_ processed to roisture contents three to four percent above 

optimum and co~acted to the desired density (similar clays were 

co~acted at numerous tillll!S under our control at roisture contents 

approaching six to eight percent above optimum). In the e'lent the 

contractor will not agree to the reco~nded roisture control then 

it my be necessary to obtain a proposal from another contrac':or who 

is qualified to p'erfonn the won. TI1e recolilll!nded moisture CJntrol 

) should not cause increased cost of the fill. 

) 

4. No provision has been made to prevent shrinkage, cracking and drying 

of the clay lining after construction. It is considered essential 

that the high plasticity clay lining be mintained at or near 

plac.ement moisture until the 1 ining is again covered with ash and/or 

water. A te~orary spray irrigation system should be installed along 

the slopes to maintain roisture conditions in the lining. 

5. It is recommended that at least one density test be performed for 

each 10,000 square feet of surface area for each compacted 1 ift, It 

is also recommended that tests be performed on samples of the clay 

liner to verify physical parameters such as liquid limit, plasticity 

index and permeability. 
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PSI appreciates the opportunity to be of service on this project. If you 

have any questions, please contact our office. 

/rd 

Very truly yours, 

PSI/NATIONAL S:liL S"t.RYICES DIVISION 

~~~ 
8 ranch Manager 

~,c~., 
Ralph F. Reuss, P.E. 
Vice President 
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.ml PAPE-DAWSON 
,.. ENGINEERS 

LAND DEVELOPMENT ENVIRONMENTAL TIIANSPORTATION WATER RESOURCES SURVEYING 

February I, 20 I 0 

Mr. !.nne Willimns 
San Miguel Electric Cooperative, Inc. 
PO Box 399 
.lomdunton, T X 7S026 

Re: Sun Miguel Electric Cuupcmtivc 
2009 Emlmnkmcnts Inspections 

Dear Mr. Williams: 

Representatives of !'ape-Dawson Engineers completed licld inspections of 6 embankments (It the 
Sun Miguel Electric Coopcrntive (SMEC) site 011 Dccernber 9, 2009. 

All of the ·embankments appc(rred to be functioning us designed and we did not identify any 
issues of concern rclntcd to dam or public safety. Inspection reports f(ll' each embankment arc 
nttached nlong with a series of photogmphs for your reference. 

Reference the inspection reports for recommendations related to maintenance and follow-up 
inspections. 

Thank you for the opportunity to serve the San Miguel Electric Cooperative and please call me if 
you huvc any questions about these inspections. 

Sincerely, 
l'npc-Dawson Engineers, Inc. 
fc~a.~"vff'i•\l~~~~~al 1\ngmcc•s. Fnm H~~htratmn f1 -170 

----·:>-?..-/ __./ 
//~·. ~ 

? k. ' /V!: " ,, > omas 2er·, I .h .. LhhD AI 
Vice President, Land Development 

I' 11.W?6 oo-.WOIUHE-III:RSiiOOWII\I.IX}(' 

SAN UIONIO I AUSTIN 
WWW.PAPI·DAWSON.CDN 

'Z ~ 'f.J -;o 

·~''''' _Ft"!.~•'•' .. 9P "''' 
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'•1.. '.:'cP'' 

••••• 't 'l :flf '··· \ '-• •• •••• •• ~~ .... s:··· ·~"--, 
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PAPE·DAWSON ENGINEERS, INC. 

EMBANKMENT INSPECTION REPORT 

PROJECT: fu!!LMJJwo[J;j~_Gl!i~.C.Cl.2R~I§ILV.§ ........... ---·--·····---·-·······---·--·----·-·-·------·-·--··--··········· 

CONTRACTOR: N/A ----------------· ·--- JOB NO. 7626.00 .. 

DAY: -~~J.!rul~MY- DATE: 12/09/09 WORK PERIOD: !!;.Hi AM. TO: .1Q;QQ A.M. REPORT NO: _1 -··-

WEATHER: _Qy_Q.{l;~.§.L, __________ TEMP. MAX 1!L. 'F MIN ;l.Q ........ 'F PRECIPITATION: .1!2!!.Q ________ _ 

WORK PERFORMED TODAY: JniP.octlon of Lignllo Yard Retention Ponq --·--··--·-----·---·--------·--
.............. ______________________________ _ 
-----------------·-·------.--------
COMMENTS: Tho lnlorior ombankmoiJl.gf lhQ pond had conslslenl uncut vegetation. No significant oroslon was observed. 

J.Jlpro was some minor standing ~l!l2.1!ll.llll!Ji.!IY!!lftl!n!!lJQJ!..2U!!l!. pond but we don'! think It was from the.l12!!!!. rathel 

!l!!l2!U!~.11J..Itl2 drainage channel in front of tho dam (Photos 7 & 8). The outlet is broad crested weir with no sig~sion 

o.Ul9Yt..,g_went water surface Is significantly .P.!l!2~...l2P.J!l. dal!!mJ.JJ.:f+~/-:..1~0/.!.lflJl,. _____________ ... ______ _ 

I!Jg!ll]§.J!.§.\u!J<l\ill.!.9Qnsislil!l)~lvQ!l'i.J!.Q~tl.!M • .Ilaul road,_Oolow.J!Jis lhoro was soma s!!!!iJ.llW!..lWposUs ang 

~.Qm!!..§.lJ1!1ill~LQr2.W!li'!)J~aL!l!O flo\\!_onterod the ponJLT!li§_g.Q!!~.JJ2Limoact the operation of !h!l pond, but we W0\1)\1 

lWJDID.Qll\Ul]!!.li!W •. <i..lwJl.M!Jll! rogra~od tQ a siQpo that. will no longer erode (Photos15·18l. 

FOLLOW-UP RECOMMENDATIONS: 

1. QQ!l!Jl!!!te an~~<;liQ!UIY...~Q steff ofter vegetation Is M.l2S.20limL1tmtJh!ll!l...l• nQ slgniflcant erosion on 

QOJbonkment. 
2. Consider maintenance o( Jll!!!JJl..§Y.Stem to address corrosiQ!lte!J.Q\Qjl, ________________ _ 

3. l&.ns!der malntenpnco of drain ago channel nowlngj!)_I9_JlQJJlL!Pl!.2!2i.JJi.:l~-· __ 

4. E9.!12lY:YI1l!Wl.VC!ion in lo!e 2010.Jl!2!2!l!l!!Y.I®!U2l~WJ!ll.D..Jlii.!L_ .. 

p·\76\26\00IWord\Hepolts\Pond lnspection\Sile V"il ftepo1t_ Yard t.foc 

... ,., 

Z -8 •JO 

DATE 



PAPE·DAWSON ENGINEERS, INC. 

EMBANKMENT INSPECTION REPORT 

PROJECT: ~.M!n!!.<!t.!=l!l.~.lr.IR . .C.92R~JJl.lJ-'l!l .............. -----------

CONTRACTOR: t-1.11\. __________ ................................. . JOB NO. '1526.00 ________ _ 

DAY: .. YI/..JtdnesdaL DATE: .. 1210~/.9.\l__ ___ WORK PERIOD: 10:00AM. TO: !Q~ A.M. REPORT NO: _3 __ 

WEATHER: _,Oct.yo,..r,.ca..,s'-'-1 ____________ TEMP. MAX .1l!__ 'F MIN~ 'F PRECIPITATION: Nono 

WORK PERFORMED TODAY: .LnJ!R9J<ll2!19!§2J!.I!lll~.ILE'.9.0!l_. 

----··---------------------· 
---------·-----·--·------·----- ---------------------
COMMENTS:_ MinQ.rJ!l.Q!o erosion obaaw~L water o!w!Jl2.n.J!JlJlroxlmateiL1Q:..l2..J.1:....~2JL.2ll!rull!.~ 

!llli!!2W!!l!llll:LZ:JIL:r.llm.!ll!lf.2l!!lQiruJJI1!LR2Jl\1.£~pots were Qbserved @tong !Qp of bank but no sign of sool!l!9ll, 

Soulh ombQI!JUQ.JIOMll9ndi!lons ~.Qlt9!!ruJ<!l.~W90 and apa.roxlmatalv 20' to loJtQUl!!!!L _____ _ 

FOLLOW-UP RECOMMENDATIONS: 

1. SMEC staff should m2ni11!L2!2.!!!2DJ!Dl9P. of_"po""n""d,_. __ _ 

2. §MEC staff should w11lk QIDQ!!!llme.o!mtor ~i2nJH!Jl ba~k IQQ!.IlfirmJhet there Is no sig~ll!l!J!L9.W.!!..on 

9!!0!\, 
3. Follow-ug_ I!J.~pJ!.QlignJnJll!l!.2219~oroferab)y_J!H!!L-'l!lQ.elation Is cut. 

PA -DAwSON ENGINEERS, INC. REPRESENTATIVE 
_I:C-Io 
DATE 

P.\76\26\00\Word1Hepol1s\Jlond lnspccuoniSJIO V1s1t Hcpo/1_ Soulh.doc 
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PAPE·DAWSON ENGINEERS, INC. 

EMBANKMENT INSPECTION REPORT 

PROJECT: 

CONTRACTOR: ~.m/A_,___ JOB NO. 752§,QQ_ _______ _ 

DAY: Wodnosday DATE: 1~/09/09__ WORK PERIOD: 10:50 A.M. TO: ill.Q A.M. REPORT NO: 4 __ _ 

WEATHER: .Q>l!l,_,_,rc.,a""sl.__ __ _ __ TEMP. MAX~ 'F MIN ;m___ 'F PRECIPITATION: _,N.,orune,__ __ 

WORK PERFORMED TODAY: l!Jjp,_ec"'l"'io,_n,_o,_,f E..,·g"'uwaruli?,.a""tio,nuP'-'ornn"'-d----------------·------------·-

COMMENTS: lnll!!lQL.2IINDD!5.m!lliLWib .. Ji!l!§.l2..!!!t..ww.rul2LLQ.o.!rmnLYi!!l!lf.liUrfaco ei'Wllml is 10' lo 15' below loiL2f 

~l!llllmi...Qrul...1Z:~:.infi2'tLllloe along east embankmen.~.!Qn gbserved bul nol slgnificanl enougl.!..lllJlJ! 

~oncorn~out. Also I!.!Lt.Q:_J1lll.l!..'f(i\1Ll!..MJ!I!w.i!!J .. mrn.J!~l2Ja!lm!J!iltruL0w easl embankment. Base of head wall is 

Qq[!il!!!uJQ!l~9-~.!l!ill!l.ll.~HQ.i12..toP.~!Hi!l!H~IJ.Q.\9.J.!lLI!l_<!!:'L'!IM.'l!Sible wa\QLD2ru!lO!LPlQJ!9J)J.Q.J.<ll!ll1east side of lho pond. 

flow was mgvlng from oust lo west. Wal2ul9esn't seem lo como from the pond but will need to be monilored to sao if 

ll!l.m!ing dlsslpatos. 

FOLLOW-UP RECOMMENDATIONS: 

1. ill!l!f~s erosion under headwall CPil.,o.,to'-'1"'6'"-l. _____ _ 

2. ~MliC..§ll!l! should moni!or erosion on top of pond. 

3. aM!;C start should :ttll!lsJ!Jlllli1D!\!wJL!!Itor vegetation Is cui back lo confirm !hat Jooe Is no slgnlficanLQ!Q!iQJLQD 

l!!!n1h 
4. Follow-up Inspection in !ale ~Q._proferably aftor vegetation Is cut. 

P \76\26\00\WordiHoporta\Pond lnspociJon\Sito Visit Hopot1_ Sludge.doc 
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PAPE·DAWSON ENGINEERS1 1NC. 

EMBANKMENT INSPECTION REPORT 

PROJECT: §un MirumJ Electric Cooperatlvet_ ______________________ _ 

CONTRACTOR: WIL. __ _ JOB NO. L75,.2;,;6"".0"'0 _____ _ 

DAY: Wednesday DATE: _12/09!QQ___ WORK PERIOD: .10:50 AM. TO: 11:30 A.M. REPORT NO: ___ 5 __ 

WEATHER: ~O~v~e~rc~a~slt_ ______ _ TEMP. MAX _4L "F MIN~ 'F PRECIPITATION: None 

WORK PERFORMED TODAY: ..lrmrn~JIJ)JLQf .. \'Valer Woll Storage Pond 

-------·--------

COMMENTS: Blll:!!!ILl!!LI!P.JlW.ill side with lillie or no ~12ILJ:l.2.2ll9!J!ss cover. Plpg gjscharg~ 

wears to be In good working order. Pipe discharge below substation Is eroding. bytthls Is nol on embankment so not an 

!§~public or dam S§l!l!tiElJ2ll!Jl11. 12. 1. 2. 3l Some trees. eltb~r or evora~..@l. on tho down slope of the 

pond. Trees need to be remQJ!'l.\I.Ji!llWJ!lllVjmJ!act!lllt!!l!cmdlv .. 2!Jll9._qmll.ruJJ\mQ!J.L.B.elerence photos 5 and 6. 

FOLLOW·UP RECOMMENDATIONS: 

1. Address erosion of o.i.!l!l!!I..JljMJ!glow substation. 

2. Remove trees/shrubs onJ2~_!lf.ll2Jl!.lle~. __ _ 
3. SMEC staff should monitor erosion on lop of pQ.!llL.. _____________________ _ 

4. ~-Ellf..ms>uld walk ombankmenl!lf!or voa!!lllli2n.itlUI back lo confirm lhatlhere i§ no significant erosion on 

llJ>JJ!s., 

6. El!lll!w:u11Jnspeclion In lalo..W.Q..Plqfrujj~~a!!lf!!.!leruv!.!lollg.olt!ll!!all!l.lown..!Jis'teclilu!11·~--------------

~
-==-- ------

·- / (lit . 0____ z · fl.-lu 
• AwlfON ENGINEERS, INC. REPRESENTATIVE DATE ........ ,,, 

P:\'15'26\00\Word1Repof1.s\POO(t lnspoctlon\Stle Visit Repo11_ Well.doc 

_ ..... OF 1E .. \\ 
~~~ .......... ~,.~'· 

'&"'•' * '• .. , ..,.,.. .. t 
, l · ..• , 
'ttl ~·I. 
;.~t ................... ~ER·~ 
I lHOfMStM~ ....... :•"J 
', ..... :."'""j'ii272 /U 
'• '\-.. ... ~ill 

II O;,• ••. liCEN&~··'&"' ..f 
I ~Sio'"""' ~~ ~ ,,,,dONA.\ " .. ~ . ·-. ' 



PAPE·DAWSON ENGINEERS, INC. 

EMBANKMENT INSPECTION REPORT 

PROJECT: 

CONTRACTOR: lliA__··---·--·-····-·····--·-·- JOBNO. ~75~2~6~.0~0 ____________ _ 

DAY: ~D!lli!!!!Y-... DATE: .Jll.Q9/0_L_ WORK PERIOD: 1Q;QQ AM TO: 10:25 A.M. REPORT NO: _2 --· 

WEATHER: .Q~Jl!l<l!}t ______________ TEMP. MAX_1!L .. 'F MIN.~.!! .. _ 'F PRECIPITATION: N"'on.,.e_ 

WORK PERFORMED TODAY: J.!lWocllon of Ash Pond CJIDJru:.QiKM!l~..N..J111b .. e.QDQ __ 

. ---·-·-----·-------------
-------·---- ---·-----------·----------
COMMENTS: Minor shore oroslon observed. Water elevalion approximately 10" to 14' beloWJQR..2LilQill!~Somo rjl! eros\Qn 

Q.l1lwQen Pond A and Pond B. but WQlli.lll.Ifftcos are not connecllng. Good grass coveragll.Y1hll<h.b§lps to pro!oCJ surfaco 

pjp.Q.!Ll1!!2 other dredging debris. Eau!!li~ruJlm.lW[ was In good condlllons. Tho north east side of !he pond had a smuli 

Q!!l!l1l!l!s!nenl and was in good conditions. Illulorthwost sldo of tho pond l!a!L!! taller embankment thai was abov~ 

11Y!lloing eguirummt. We! spots worn..Q!ruiD:!&whoro bank has been cut back. No sedimenU!!l!!!. ponding or flowing water 

~.Q9&UID~o~nmito~r~·----------

FOLLOW-UP RECOMMENDATIONS: 

1. SMEC staff should .!!12!lilor erosion on toll..2!.J12.rui_ ____ _ 

2. §MEC staff sho.l!!llWik cmbankmeQt after vegetati2n is cut back to confirm that tt!wtl~JlQ.!!Q!ll!i!1!!D! ero~!9ll9ll 

bank. 

3. f.l!l!2w:l!Jl..i!moctlon In late 201!!..P!.!l!!lrably aft!lr.Yl!aetatlon ls,_,c,u,.,t. ______________ _ 

~ 

SON ENGINEERS. INC. REPRESENTATIVE DAl~''' 
~-- lE)(~ ,,, 
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WEEKLY :FACILITY INSPECTION REPORT 6 

PLANT DITCHES AND PONDS 

-- ---

INSPECTION AREA LEAKS OR DEFICIENCIES COMMENTS 

DITCHES 

EAST SIDE STORM DRAINAGE YES/& 

WEST SIDE STORM DRAINAGE YES/& 

LIGNITE YARD DRAINAGE YEs/@ 

COOLING TOWER AREA YEs!<@) 

PONDS 

EQUILIZATION YES f!!j) LEVEL: -(l inches from 18" freeboard 

LIGNITE YARD RETENTION YES~ LEVEL: - ·-ra inches from 18" freeboard 

ASH DISPOSAL lA YES/~ LEVEL: 0 inches from 18" freeboard 

ASH DISPOSAL IB YES@ LEVEL: 0 inches from 18" freeboard 

WATER WELL STORAGE YES~ LEVEL: _"' .?b inches from 18" freeboard 

PLANT PROCESS AREAS ~ ' DATE: _____ _ 
' 

INSPECTION AREA LEAKS OR DEFICIENCIES COMMENTS 

BOILER AREA 
YES/~ EQUIPMENT, PUMPS, PIPING 

SLAB YES/@ 

PRECIPITATOR 
EQUIPMENT, PUMPS, PIPING YES/® 

SLAB YES/ 0 

SCRUBBER 
EQUIPMENT, PUMPS, PIPING YES~ 

SLAB YES N 

' 
FGD 

EQUIPMENT, PUMPS, PIPING YES/~ 
SLAB YES/ 

- -

LABORATORY 
YES It({) INSIDE 

OUTSIDE YES/~ 

-----·------------- ---- J 



WEEKLY FACILITY INSPECTION REPORT 6 

PLANT DITCHES AND PONDS DATE: 8-tD-{7_ 
-

INSPECTION AREA LEAKS OR DEFICIENCIES COMMENTS 

--
DITCHES 

EAST SIDE STORM DRAINAGE YES,@ 

WEST SIDE STORM DRAINAGE YES/~ 

LIGNITE YARD DRAINAGE YES/@ 

COOLING TOWER AREA YES/@ 

PONDS 

EQUILIZATION YES!@ LEVEL: ·~1fo inches fi·om I 8" freeboard 

LIGNITE YARD RETENTION YES/@ LEVEL: ~?tt inches from 18" freeboard 

ASH DISPOSAL lA YES!@ LEVEL: ·--(J, .;;_ inches from 18" freebo'ard 

·-ASH DISPOSAL IB YES/~ LEVEL: ~0.~ inches from 18" freeboard 

I WATER WELL STORAGE YES/ LEVEL: -3b inches from 18" freeboard 

PLANT PROCESS AREAS 
~ ' 

DATE: _____ _ 

' 
' 

INSPECTION AREA LEAKS OR DEFICIENCIES COMMENTS 

DOILERAREA 
EQUIPMENT, PUMPS, PIPING YES/~ 

SLAB YES/ 0 

PRECIPITATOR 
EQUIPMENT, PUMPS, PIPING YES/~ 

SLAB YES/ 

SCRUBBER 
YES/~ EQUIPMENT, PUMPS, PIPING 

SLAB YES il:!QY 

• FGD 
EQUIPMENT, PUMPS, PIPING YES/~ 

SLAB YES I O. 

LABORATORY 
INSIDE YES/~ 

OUTSIDE YES/ 

-~--



WEEKLY FACILITY INSPECTION REPORT 6 

PLANT DITCHES AND l'ONDS DATE: 8 - ( 7-- f ·-z__ 

-

INSPECTION AREA LEAKS OR DEFICIENCIES COMMENTS 

--
DITCHES 

EAST SIDE STORM DRAINAGE YES/~ 

WEST SIDE STORM DRAINAGE YES/@1 

LIGNITE YARD DRAINAGE YES/®> 

COOLING TOWER AREA YES/@ 

PONDS 

EQUILIZATION YES/@ LEVEL: ~&J inches from I 8" freeboard 

LIGNITE YARD RETENTION YESlNM LEVEL: -7± inches from I 8" freeboard 

ASH DISPOSAL lA YES!@ LEVEL: 0 inches from 18" freeboard 

ASH DISPOSAL IB YES~ LEVEL: 0 inches from 18" freeboard 

WATER WELL STORAGE YES/ 0 LEVEL: -"2.-t inches from 18" freeboard 

PLANT PROCESS AREAS 
~ ' 

DATE: ______ _ 
' 

INSPECTION AREA LEAKS OR DEFICIENCIES COMMENTS 

BOILER AREA 
YES/~ EQUIPMENT, PUMPS, PIPING 

SLAB YES~ 

PRECIPITATOR 
EQUIPMENT, PUMPS, PIPING YES/j 

SLAB YES/ 

SCRUBBER 
YES/WY EQUIPMENT, PUMPS, PIPING 

SLAB YES!@) 

' 
FGD 

EQUIPMENT, PUMPS, PIPING YES/~ 
SLAB YES/ 

LABORATORY 
INSIDE YES/@ 

OUTSIDE YES/ 

~------------------ --- -- - ---



WEEKLY l<'ACILITY INSPECTION REPORT 6 

PLANT DITCHES AND PONDS DATE: 8-Zt-f2-
--

INSPECTION AREA LEAKS OR DEFICIENCIES COMMENTS 

--
DITCHES 

EAST SIDE STORM DRAINAGE YES/~ 
WEST SIDE STORM DRAINAGE YES!@ 

LIGNITE YARD DRAINAGE YES/~ 

COOLING TOWER AREA YES!@ 

PONDS 

EQUILIZATION YESie:J> LEVEL: - 92_ inches from 18" freeboard 

LIGNITE YARD RETENTION YES If!!}§) LEVEL: -·?8 inches from 18" freeboard 

ASH DISPOSAL lA YES/(@> LEVEL: -t-( inches from 18" freeboard 

ASH DISPOSAL lB YES/® LEVEL: .-t--\ inches from 18" freeboard 

WATER WELL STORAGE YES/~ LEVEL: -_3f:, inches from 18" freeboard 

PLANT PROCESS AREAS ~ I 
DATE: ______ _ 

' 

INSPECTION AREA LEAKS OR DEFICIENCIES COMMENTS 

BOILER AREA 
EQUIPMENT, PUMPS, PIPING YES~ 

SLAB YES N 

PRECIPITATOR 
EQUIPMENT, PUMPS, PIPING YES/~ 

SLAB YES/ 

SCRUBBER 
EQUIPMENT, PUMPS, PIPING YES~ 

SLAB YES 

FGD 
EQUIPMENT, PUMPS, PIPING YES~ 

SLAB YES 

LABORATORY 
YESW INSIDE 

OUTSIDE YES/<@)' 

----~------ --
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Photo No. Latitude Longitude
1 N 28 42.042' W 98 28.279'
2 N 28 42.036' W 98 28.280'
3 N 28 42.034' W 98 28.282'
4 N 28 42.029' W 98 28.279'
5 N 28 42.023' W 98 28.270'
6 N 28 42.013' W 98 28.275'
7 N 28 42.008' W 98 28.282'
8 N 28 42.002' W 98 28.278'
9 N 28 41.992' W 98 28.279'
10 N 28 41.989' W 98 28.280'
11 N 28 41.978' W 98 28.276'
12 N 28 41.974' W 98 28.267'
13 N 28 41.963' W 98 28.281'
14 N 28 41.967' W 98 28.281'
15 N 28 41.959' W 98 28.283'
16 N 28 41.952' W 98 28.280'
17 N 28 41.950' W 98 28.281'

Coordinate Units: Degrees Decimal Minutes

Appendix E
Photo GPS Locations

Site: San Miguel Electric Plant
Datum: NAD 1983

18 N 28 41.949' W 98 28.282'
19 N 28 41.945' W 98 28.286'
20 N 28 41.942' W 98 28.283'
21 N 28 41.953' W 98 28.298'
22 N 28 41.954' W 98 28.301'
23 N 28 41.952' W 98 28.314'
24 N 28 41.954' W 98 28.317'
25 N 28 41.953' W 98 28.331'
26 N 28 41.955' W 98 28.372'
27 N 28 41.950' W 98 28.383'
28 N 28 41.955' W 98 28.398'
29 N 28 41.951' W 98 28.406'
30 N 28 41.956' W 98 28.414'
31 N 28 41.949' W 98 28.437'
32 N 28 41.952' W 98 28.487'
33 N 28 41.955' W 98 28.500'
34 N 28 41.947' W 98 28.512'
35 N 28 41.949' W 98 28.512'
36 N 28 41.952' W 98 28.510'
37 N 28 41.954' W 98 28.602'
38 N 28 41.954' W 98 28.669'
39 N 28 41.956' W 98 28.690'
40 N 28 41.946' W 98 28.724'
41 N 28 41.948' W 98 28.723'
42 N 28 41.955' W 98 28.736'
43 N 28 41.954' W 98 28.734'
44 N 28 41.962' W 98 28.743'
45 N 28 41.963' W 98 28.754'
46 N 28 41.972' W 98 28.747'



Photo No. Latitude Longitude

Coordinate Units: Degrees Decimal Minutes

Appendix E
Photo GPS Locations

Site: San Miguel Electric Plant
Datum: NAD 1983

47 N 28 41.976' W 98 28.748'
48 N 28 41.979' W 98 28.747'
49 N 28 41.994' W 98 28.745'
50 N 28 41.998' W 98 28.735'
51 N 28 42.003' W 98 28.742'
52 N 28 42.008' W 98 28.752'
53 N 28 42.010' W 98 28.748'
54 N 28 42.019' W 98 28.747'
55 N 28 42.039' W 98 28.748'
56 N 28 42.031' W 98 28.754'
57 N 28 42.025' W 98 28.757'
58 N 28 42.030' W 98 28.759'
59 N 28 42.024' W 98 28.756'
60 N 28 42.025' W 98 28.756'
61 N 28 42.040' W 98 28.751'
62 N 28 42.044' W 98 28.757'
63 N 28 42.042' W 98 28.739'
64 N 28 42.047' W 98 28.714'
65 N 28 42.047' W 98 28.713'
66 N 28 42.044' W 98 28.701'
67 N 28 42.047' W 98 28.686'
68 N 28 42.042' W 98 28.570'
69 N 28 42.060' W 98 28.532'
70 N 28 42.042' W 98 28.515'
71 N 28 42.041' W 98 28.483'
72 N 28 42.044' W 98 28.462'
73 N 28 42.042' W 98 28.445'
74 N 28 42.041' W 98 28.415'
75 N 28 42.042' W 98 28.394'
76 N 28 42.041' W 98 28.359'
77 N 28 42.044' W 98 28.344'
78 N 28 41.997' W 98 28.288'
79 N 28 41.992' W 98 28.288'
80 N 28 41.993' W 98 28.297'
81 N 28 41.995' W 98 28.298'
82 N 28 41.996' W 98 28.299'
83 N 28 41.996' W 98 28.363'
84 N 28 41.996' W 98 28.370'
85 N 28 41.996' W 98 28.407'
86 N 28 41.995' W 98 28.438'
87 N 28 41.996' W 98 28.511'
88 N 28 41.996' W 98 28.513'
89 N 28 41.998' W 98 28.575'
90 N 28 41.999' W 98 28.643'
91 N 28 41.997' W 98 28.656'
92 N 28 41.998' W 98 28.706'



Photo No. Latitude Longitude

Coordinate Units: Degrees Decimal Minutes

Appendix E
Photo GPS Locations

Site: San Miguel Electric Plant
Datum: NAD 1983

93 N 28 41.972' W 98 28.143'
94 N 28 41.994' W 98 28.151'
95 N 28 41.998' W 98 28.154'
96 N 28 42.000' W 98 28.152'
97 N 28 41.999' W 98 28.141'
98 N 28 42.011' W 98 28.142'
99 N 28 42.012' W 98 28.142'
100 N 28 42.015' W 98 28.141'
101 N 28 42.017' W 98 28.138'
102 N 28 42.020' W 98 28.139'
103 N 28 42.020' W 98 28.136'
104 N 28 42.038' W 98 28.144'
105 N 28 42.038' W 98 28.146'
106 N 28 42.047' W 98 28.160'
107 N 28 42.050' W 98 28.160'
108 N 28 42.064' W 98 28.138'
109 N 28 42.073' W 98 28.130'
110 N 28 42.081' W 98 28.133'
111 N 28 42.115' W 98 28.131'
112 N 28 42.130' W 98 28.132'
113 N 28 42.134' W 98 28.125'
114 N 28 42.144' W 98 28.139'
115 N 28 42.153' W 98 28.138'
116 N 28 42.168' W 98 28.137'
117 N 28 42.186' W 98 28.157'
118 N 28 42.191' W 98 28.164' 
119 N 28 42.219' W 98 28.189'
120 N 28 42.234' W 98 28.180'
121 N 28 42.253' W 98 28.183'
122 N 28 42.234' W 98 28.143'
123 N 28 42.227' W 98 28.137'
124 N 28 42.227' W 98 28.134'
125 N 28 42.241' W 98 28.089'
126 N 28 42.232' W 98 28.096'
127 N 28 42.229' W 98 28.097'
128 N 28 42.226' W 98 28.079'
129 N 28 42.228' W 98 28.055'
130 N 28 42.241' W 98 28.012'
131 N 28 42.246' W 98 27.992'
132 N 28 42.239' W 98 28.000'
133 N 28 42.218' W 98 28.002'
134 N 28 42.218' W 98 28.013'
135 N 28 42.196' W 98 28.011'
136 N 28 42.103' W 98 28.078'
137 N 28 42.100' W 98 28.083'
138 N 28 42.070' W 98 28.057'



Photo No. Latitude Longitude

Coordinate Units: Degrees Decimal Minutes

Appendix E
Photo GPS Locations

Site: San Miguel Electric Plant
Datum: NAD 1983

139 N 28 42.028' W 98 28.012'
140 N 28 42.014' W 98 28.009'
141 N 28 41.972' W 98 28.015'
142 N 28 41.959' W 98 28.015'
143 N 28 41.963' W 98 28.038'
144 N 28 41.964' W 98 28.038'
145 N 28 41.970' W 98 28.032'
146 N 28 41.964' W 98 28.049'
147 N 28 41.968' W 98 28.089'
148 N 28 41.965' W 98 28.103'
149 N 28 41.958' W 98 28.139'
150 N 28 41.989' W 98 28.137'
151 N 28 41.989' W 98 28.141'
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